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INTRODUCTION 
The commercial fishery of Virginia is one of the most diverse 
in the United States. Three principal zones exist: the Atlantic 
Ocean, Chesapeake Bay, and the major rivers. Finfish, shellfish, 
and crabs are harvested in each zone. Within the finfishes, several 
distinct groups are taken.: industrial fish, food fish, and fish for 
bait. For each group there are migratory, anadromous , and resident 
species. Within these there are freshwater, brackish, and marine 
species. The shellfish and crab group make up another category of 
high value and diverse life forms. 
The purpose of this report is to summarize a part of the diversity. 
The James, York, and Rappahannock rivers (Fig. 1) are treated in de-
tail to determine population trends and fluctuations of the principal 
commercial species. 
Except for the menhaden fishery and off-shore trawling fleet, 
Virginia landings are made predominately by small operators from all 
areas of Tidewater.* It is typical for the license holder to own one 
boat, and his fishing effort may be directed towards landing fish, 
crabs, and oysters. These fishermen usually concentrate seasonally 
on the available groups. They may relocate their boat several times 
a year, and each may use several gear types simultaneously or 
*Tidewater includes the entire area of Virginia under tidal influence 
and it may include marine, brackish, or freshwater. The rivers are 
all part of Tidewater up to the fall line for each. (See Table 1) 
1 
MILES 
0 5 10 15 20 25 
0 10 20 30 40 
KILOMETERS 
77°00' 
Figure l. Map of lower Chesapeake Bay. Freshwater zones of 
rivers are shaded. 
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throughout the year. Pound net fishermen are larger operators, 
but few work more than 4-8 nets. Crab fishermen often switch to 
oysters during cold months. 
The species considered in this report are those that had average 
landings of over 10 thousand pounds per year in the James River 
1955-77. · They are: 
Alewife, Alosa pseudoharengus 
Blue Crab, Callinectes sapidus 
Bluefish, Pomatomus saltatrix 
Carp, Cyprinus carpio 
Brown Bullhead, Ictalurus nebulosus 
Channel Catfish, Ictalurus punctatus 
White Catfish, Ictalurus catus 
Atlantic Croaker, Micropogonias undulatus 
American Eel, Anguilla rostrata 
Gizzard Shad, Dorosoma cepedianum 
Grey Sea Trout (Weakfish), Cynoscion regalis 
Hard Clam, Mercenaria mercenaria 
Atlantic Menhaden, Brevoortia tyrannus 
Eastern Oyster, Crassostrea virginica 
American Shad, Alosa sapidissima 
Snapper Turtle, Chelydra serpentina 
Spot, Leios tom us xan thurus 
Striped Bass, Marone saxatilis 
Northern Puffer, Sphoeroides maculatus 
White Perch, Marone americana 
The National Marine Fisheries Service (NMFS) and the Virginia 
Marine Resources Commission (VMRC) do not make a distinction in 
landings between the three catfishes listed nor between alewife and 
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blueback. Oyster landings are recorded by shucked meat weight, 
crab landings are for all forms (hard & soft), and all fish statistics 
are in (noneviserated) round weight. 
All of the tables are given in thousands of pounds landed and 
thousands of dollars received by the fisherman (unadjusted for 
inflation), 
The James River statistics include all landings made upriver 
from Old Point Comfort. York River catches were landed upriver 
from a line from Tue Point north to the York River shore. Rappa-
hannock data consists of landings made upriver from a line from 
Windmill Point to Stingray Point (s'ee Fig. 1). 
Any comparison between groups of years, rivers, or species 
carries the qualifing assumption that fishing effort (in total) , or 
efficiency, has remained essentially constant. From 1955 to 1970 
the number of regular and casual Virginia fishermen has remained 
fairly stable (details in later section). While there certainly has 
been some increase in efficiency over this period due to equipment 
refinements, the Virginia fishermen continue to use the gear, meshes, 
units, methods, and localities that were used during the fifties. Since 
gear-specific catch data were not gathered (see Commercian Statistics 
Methodology· section), it is impossible to assess increases in efficiency 
due to combinations of better boats, winches, net materials, navigation, 
and amount of gear set. 
This report considers what has taken place rather than why. 
There is a continuing debate as to the degree of human modification 
to each river. While most studies agree that of the three rivers 
considered in this report the James has been the most modified , there 
is no agreement as to the effects of modification on the fisheries popu-
lations. Wherever possible, we. indicate aspects of life histories or 
cite from special studies that seem to provide clear cut reasons for 
fluctuations. Explanations, however, must be accepted with caution 
due to the dynamic nature of the systems and because many studies 
we refer to contain incomplete information for the time period covered 
in this report . 
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STUDY AREA 
The Virginia commercial fishery spans the entire range from 
freshwater to offshore in the Atlantic. The four rivers, James, 
York, Rappahannock, and Potomac make up an important aspect of 
the fishery from three primary standpoints: they support adult 
populations of many of the valuable species , they serve as nursery 
grounds for a wide range of species that spawn elsewhere, and 
they serve as spawning grounds for a complex of anadromous and 
resident species. 
Mc Hugh ( 1967) has identified six classifications of estuarine 
fish based on their utilization of the inshore zones. They are: 
1. Freshwater species that occasionally enter brackish water. 
(Catfishes, carp, sunfishes, and snapper turtles) 
2. Truly estuarine species that spend their entire lives in the 
estuary. (White perch, hogchoker, oyster, clams, blue 
crabs , and gizzard shad) 
3. Anadromous and catadromous species. (Alewife, shad, 
striped bass, eel, sturgeon, and river herring) 
4. Marine species that pay regular seasonal visits to the 
estuary, usually as adults. (Bluefish, black drum, cobia, 
and puffer) 
5. Marine species that use the estuary primarily as a nursery 
ground. They spawn and spend much of their adult life 
at sea, but return seasonally to the estuary. (Spot, 
croaker, grey trout (weakfish), flounder, and menhaden) 
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6. Adventitious visitors that appear irregularly and have no 
apparent estuarine requirements. (Various non-commercial 
marine and southern species) 
This report concentrates on the species that have been most 
important to the river fisheries and incorporates data from Chesapeake 
Bay and the other fishing areas to serve as comparison of trends and 
fluctuations. The Potomac River is not considered in detail, but the 
Va. portion of the Potomac landings have been included in the category 
Virginia total landings. 
Figure 1 gives the general geographical orientation of the rivers 
and shows the freshwater zones shaded. Below the shaded portions, 
the salinity gradually rises seaward. The river mouths can vary 
widely in salinity, but usually are close to 20 parts per thousand (ppt). 
The James River, being the closest to the Atlantic, has the highest 
salinity and is followed by the York, Rappahannock, and Potomac rivers. 
The distribution of commercial species is similar within each river, but 
each river differs in the available habitat. Each river is tidal and pro-
vides a well mixed environment that supports large quantities of phyto-
plankton, zooplankton, and other minute life. Details of the physio-
chemistry and biology of the major rivers can be found in the bibliographic 
citations. For our purposes, each river is considered a distinct fishing 
zone. The demarcation line for the river fisheries is shown on Figure 1. 
The James has a surface area of 658 million square meters (m 2 ) 
(tidal portion only), the York has 211 million m2 , and the Rappahannock 
has 402 million m 2 (Table 1) . Their volumes are roughly proportional 
to these differences, with the James having 2,507 million cubic meters (m3), 
the York, 934 million m3, and the Rappahannock 1,808 million m 3 • The 
grand average freshwater flow from the James represents 16% of the total 
to Chesapeake Bay, the York, 2%, and the Rappahannock, 4%. 
Each river has extensive shoal areas, numerous creeks, bays, 
and tributaries, and each is open to recruitment from Chesapeake Bay. 
Freshwater discharge usually peaks in spring, except during periods 
of extensive storms or hurricanes in late summer. The surface and 
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Table 1. Physical characteristics of 
at mean low tide, includes 
River 
James 
York 
Rappahannock 
Potomac 
Nautical Miles 
from mouth 
to fall line 
86 
76(a) 
93 
98 
Chesapeake Bay 156(b) 
Total of Bay 
and all 
Tributaries 
Surface 
Area 
106 M2 
658 
211 
402 
1,251 
6,500 
11,500 
study area compared. 
all tributaries. 
Water. 
Volume 
106 M3 
2,507 
934 
1,808 
7,288 
50,000 
74,000 
Average 
Freshwater 
..·Flowi.in 
cfs (c) 
7,500 
2,200 
1,600 
8,437 
(a) With Pamunkey, 61 miles with Mattaponi. 
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Area and volume 
Per.cent of Water 
Contribution to 
Chesapeake Bay 
16 
2 
4 
18 
(b) Bay mouth to Port-Deposit on Susquehanna River. Mean depth of bay = 8. 42m. 
(c) Flow data from gauging stations near the fall line do not include run off from 
areas below fall line. 
Area and Volume data from Cronin (1971), flow data from Brehmer (1972). 
bottom temperatures are usually within 2PC of each other and the 
annual cycle rises from 2-4°C in January to 25-29°C in mid summer. 
The water temperature is usually over 15°C for six months per year. 
in all rivers. During periods of high freshwater input the salinities 
are depressed in proportion to the surge, but the lower portions never 
become entirely fresh. 
The James has the greatest surrounding human population and the 
largest industrial base by far. The York and Rappahannock have a 
small fraction of the human and industrial population of the James (less 
than 10%). The major cites on the James are Richmond, Hopewell, 
Suffolk, Portsmouth, Newport News, Hampton, and Norfolk. There 
are no major cities on the York, and West Point is the only industrial 
site of consequence. The Rappahannock has Fredricksburg at the 
fall line and Tappahannock half way down the river. It has no con-
centration of heavy industry. All three rivers have supported popu-
lations of the same species in roughly the same ratios. The major 
differences in catch between some species, river to river, have been 
primarily due to the extent of the stock and the development of the 
fishery. 
The Chesapeake Bay is rich and productive and has thousands of 
inlets, coves, creeks, and tributaries. Direct access is available to 
ocean species, and the water of the Bay is constantly replenished by 
tidal l;l.Ction through the mouth and from the freshwater discharges 
of the rivers. The Bay and rivers are fished heavily by commercial 
and sport interests. The James has contributed an average of 8 
million pounds of commercial catch to total Virginia landings each year, 
the York, 6.5 million, and the Rappahannock, 13.8 million. These 
divisions are covered in more detail later. The lower rivers are among 
the prime sport fishing areas of the state. During summer weekends, 
hundreds of small boats dot the lower rivers. T.he Tidewater sport 
catch is variously estimated at one half the commercial food fish catch, 
or 15 million pounds (McHugh, 1967). 
The tidal dynamics of the Chesapeake and rivers are such that 
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the water masses are in constant circulation. The great distances 
between the Chesapeake Bay mouth and the fall line create tidal delays 
up to a full cycle in some areas. The floods and ebbs of rivers are 
always out of phase somewhat between any two rivers. These, in turn, 
are out of phase with the central tidal action affecting the N-S axis 
of the Bay. River water on the ebb meets the flood surge from the 
ocean and causes .part of the water to be entrained and carried to other 
rivers. Thus, while the York or Rappahannock may be distinct in 
many watershed characteristics, size, and other features from the James 
or Potomac, their water chemistry is in part due to the entire system. 
Many species that spawn offshore have either eggs, larvae, post-
larvae, or juveniles that follow the low-level inflow into all reaches of 
the rivers. A common population is then spread throughout the system 
where it lives and grows in the nursery zones. Nutrients are distributed 
similarly from area to area and make rivers more alike in many features 
than predicted from runoff characteristics or effluent loads alone. 
The Eastern Shore of Virginia maintains a sizeable commercial fishery 
which operates in the Bay and in the Atlantic from the seaside. From 
1940-1960, the contribution of the Eastern Shore to the total Virginia 
catch varied between 5-10%, while the value varied between 15-20% due 
to the large proportion of highly valued species such as oyster and 
hard clam (Burrell et a1, 1972). 
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METHODOLOGY 
The National Marine Fisheries Service (NMFS) has been primarily 
responsible for the collection of Virginia's commercial fishery statistics. 
Their Hampton, Virginia office gathered most of the data used in this 
report. Although the NMFS collection program has been in a continual 
state of modification and refinement, their data gathering procedures 
have been as follows: 
Once a month, field personnel pick up landings data from their 
dealer contacts. (NMFS estimates that these contacts represent 
95% of the total of all Virginia seafood dealers currently in opera-
tion.) 
Seafood dealers that cooperate with NMFS in the data gathering 
effort do so on a voluntary basis. Some maintain formal records, 
but some provide landings and gear data by estimate only. Value 
by species is determined from dealer account records. 
Since 1977, the Virginia Marine Resources Commission (VMRC) has 
been under contract to NMFS to gather hard clam, crab, and oyster 
data. Prior to 1977, the state was responsible for reporting oyster 
data only, and NMFS gathered statistics for all other shellfish and 
all finfish. 
Each month by the 25tµ, all fishery statistics gathered for the month 
are tabulated and sent to the, National Marine Fisheries Service in 
Washington, D.C. 
The Washington office punches cards for the current data and sends 
a printout back to NMFS in Hampton for review. When D. C. receives 
verification of the printout's accuracy, they publish a bulletin of 
Virginia's fishery statistics for the month. 
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At the end of the year, NMFS in Hampton compiles a general canvass 
update for Virginia of all fishery statistics for the year. This up-
12 
date incorporates all delinquent data for previous months and includes 
menhaden statistics, which are never compiled until the general canvass. 
After the general canvass has been checked and verified, D. C. 
publishes an annual summary for Virginia with monthly breakdowns 
including all delinquencies not previously reported. 
There is a lag of 2-4 years between completion of Virginia's general 
canvass and its publication as part of the U.S. Fisheries Statistics 
Digest for any given year. 
All information presented as Virginia totals for landings and value 
were taken from annual U.S. Fishery Statistics Digests (NMFS). All 
data presented for the James, York, and Rappahannock rivers were 
obtained from computer runs from NMFS for 1955-67 and from VMRC for 
196 8- 77. Neither agency could provide data for the rivers for 1960 or 
1961. 
NMFS and VMRC indicate that the statistics should not be taken 
literally. All figures are estimates based on the procedures in use at 
the time and the limitations of the sampling program. While not 100% 
accurate , both agencies feel the data represent at most a 5% difference 
from the actual. 
The Virginia system of data gathering may be sufficient for total 
catch, but it ignores one of the most useful statistics for detailed analysis -
the amount of fishing effort that went into the catch. 
Fishermen do not report to the dealer any effort information nor 
do the dealers make any estimates. An exception to this is in the Potomac 
River where fishing is regulated by the Potomac River Fisheries Commission 
and all fishermen are required to submit monthly records that include effort 
data. However, the Potomac program has not enforced this aspect (R. Norris, 
Personal Communication) and, therefore, Potomac River effort data is un-
reliable and cannot be used as a check against other areas where effort 
information is not gathered. 
The lack of specific effort information compounds the potential for 
error in analyzing commercial statistics scientifically. Without fishing 
effort' estimates, commercial landings statistics must be assumed to reflect 
stock abundance. The major fluctuations and long-term trends of the 23 
year record probably reflect stock density, but comparisons between adja-
cent years and sets of years become tenuous. Commercial statistics for a 
particular year may show high landings for any given species followed by 
several years of medium or low landings. This may reflect stock abundance 
,if the fishing effort was constant, or may reflect decreased effort if stock 
abundance was fairly stable. Determining values for the catch per unit 
effort (c/f) would permit .a more accurate measurement of the annual abun-
dance of stock available to the fishing gears. 
13 
A partial solution _to this analytical problem involves using all available 
independent data sets and comparing them in various ways to detect sub-
tleties. When several distinct areas show landings up or down concurrently, 
. ' 
credence is added to the assumption that landings reflect stock abundance. 
If landings are opposite in adjacent yet distinct areas (e.g. two adjacent 
rivers), each may reflect stock abundance for that area or each may reflect 
differences in effort or economics. River trends. then become very impor-
tant to separate the causes of fluctuations in landings. By comparing the 
total Virginia catch to the river catch, clues to stock history can be re-
vealed. This approach was used here, and the three major rivers are com-
pared. 
The James, York, and Rappahannock river commercial landings were 
extracted from the computer printouts provided by NMFS and VMRC, cross 
checked for omissions, errors, abnormal values, and rounded to the nearest 
thousand pounds or dollars. The selected species typically made up 97- 99% 
of the total landings (Table 2) and value (Table 3). Long-term means 
(1955-77 averages) were computed, and each year was then expressed as a 
deviation from the average for landings and value. For value, however, 
no adjustments were made for inflation so there is some inherrent bias 
(positive) with time. 
. Table 2 . Commercial landings of selected species for the James, York, 14 
Rappahannock, and Virginia total in thousands of pounds, by 
year, compared to total yield. List of selected species in 
Introduction. 
James River York River 
Selected Catch of Selected as Selected Catch of Selected as 
Year species .all species % of total species all species % of total 
1955 7,441 7,561 98.4 5,936 6,216 95.5 
56 5,676 5,921 95,9 5,576 5,660 98.5 
57 5,279 5,343 98.8 5,834 5,858 99.6 
58 6,854 7,337 93.4 5,688 5,751 98,9 
59 6,742 7,146 94.3 4,760 4,849 98.2 
62 13,086 13,262 98.7 8,839 8,975 98.5 
63 8,406 8,464 99.3 5,985 6,006 99,7 
64 12,641 12,722 99.4 8,863 8,875 99,9 
65 18,300 18,590 98.4 13,138 13,281 98,9 
66 14,104 14,228 99.1 10,461 10,496 99,7 
67 7,629 7,804 97.8 8,215 8,253 99,5 
68 8,740 8,769 99.7 7,385 7,400 99,8 
69 9,494 9,643 98.5 8,240 8,296 99,3 
·70 7,393 8,203 90.1 8,658 8,910 97.2 
71 6,753 6,778 99,6 6,552 6,613 99,1 
72 6,512 6,565 99.2 5,756 5,852 98.4 
73 4,568 4,591 99.5 1,968 2,449 80.4 
74 3,724 3,732 99.8 1,296 1,506 86.1 
75 2,807 2,812 99.8 1,515 1,954 77, 5 
76 1,447 1,447 100.0 3,691 4,036 91. 5 
77 2,608 2,808 92.9 7,452 8,074 92.3 
Rappahannock River Total Virginia Landings 
Selected Catch of Selected as Selected Catch of Selected as 
Year species all species % of total species all species % of total 
1955 11,809 11,905 99.2 417,630 440,959 94,7 
56 10,846 10,922 99.3 289,320 314,352 92.0 
57 13,047 13,125 99.4 362,356 380,138 95.3 
58 15,317 15,480 98.9 413,347 437,146 94.6 
59 14,912 15,145 98.5 497,064 526,306 94,4 
60 337,210 366,684 92, O 
61 388,423 411,414 94.4 
62 16,000 16,136 99.2 4~1,500 453,901 95.1 
63 14,124 14,168 99.7 3$4, 012 374,746 94.5 
64 18,034 18,057 99. 9 44:3,473 465,768 95.2 
65 18,176 18,281 99.4 4t8,257 504,862 94,7 
66 17,931 18,252 98.2 394,591 418,380 94.3 
67 13,024 13,074 99.6 331,401 347,651 95. 3 
68 14,328 15,091 94.9 369,049 382,820 96, 4 
69 12,994 13,119 99,0 267,781 "280,077 95.6 
70 12,785 13,218 96. 7 517,318 531,868 97, 3 
71 7,291 7,375 98.9 473,441 491,765 96, 3 
72 5,791 6,099 94,9 630,282 666,180 94.6 
73 6,527 6,772 96. 4 568,568 630,744 90,1 
74 13, 728 14,221 96. 5 459,943 530,409 86.7 
75 16,179 16,876 95. 9 · 3§9,§~!) __ 444,82.7_ 87.6 
76 16,521 17,740 93.1 <)8,509 12Q,lp9 ' 73.7 
77 16,357 17,829 91. 7 569; 775 609,105 93.5 
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· Table 3 • Commercial value of selected species for the James, York, 
Rappahannock, and Virginia total in thousands of dollars 
(unadjusted), by yec1:r, compared to total value. List of 
selected s;eecies in Introduction, 
James River Yorl< River 
Selected Catch of Selected as Selected Catch of Selected as 
Year s:eecies all s;eecies % of total s;eecies all s;eecies % of total 
1955 1,098 1,110 98.9 938 969 96. 8 
56 876 882 99.3 1,349 1,359 99.3 
57 809 817 99.0 1,480 1,484 99.7 
58 1,367 1,403 97.4 1,786 1,793 99.6 
59 1,259 1,287 97.8 1,433 1,441 99.4 
62 1,659 1,676 99.0 665 677 98.2 
63 1,032 1,037 99.5 1,098 1,103 99.5 
64 2,108 2,114 99.7 2,126 2,130 99.8 
65 3,666 3,680 99.6 1,187 1,207 98.3 
66 1,921 1,930 99.5 953 962 99.1 
67 1,495 1,505 99. 3 781 785 99.5 
68 1,304 1,305 99.9 730 730 100.0 
69 1,277 1,279 99.8 694 696 99.7 
70 1,236 1,263 97.9 678 692 98.0 
71 1,519 1,521 99.9 775 782 99.1 
72 1,294 1,295 99.9 801 809 99.0 
73 1,243 1,244 99.9 506 525 96. 4 
74 1,366 1,368 99.9 741 751 98.7 
75 1,128 1,128 100.0 556 568 97. 9 
76 841 841 100.0 853 869 98.2 
77 1,256 1,258 99.8 1,344 1,380 97.4 
Ra;e;eahannock River Total Virginia Landings 
Selected Catch of Selected as Selected Catch of Selected as 
Year s:eecies all s:eecies % of total s;eecies all s;eecies % of total 
1955 2,321 2,332 99.5 18,757 20,454 91. 7 
56 1,888 1,905 99.1 17,475 19,271 90.7 
57 1,989 2,002 99.4 18,809 20,256 92. 9 
58 3,185 3,201 99.5 23,045 24,746 93.1 
59 3,757 3,781 99.4 23,352 25,750 90.7 
60 18,543 20,925 88.6 
61 22,220 24,315 91. 4 
62 3,129 3,142 99~6 19,526 21,701 90.0 
63 2,330 2,334 99.8 17,170 19,056 90.1 
64 3,144 3,149 99,8 22,373 24,219 92.4 
65 2,403 2,414 99.5 23,370 26,969 86.7 
66 2,120 2,173 97. 6 17,922 20,959 85.5 
67 1,628 1,638 99,4 15,369 18,093 84.9 
68 2,477 2,482 99,8 16,850 20,576 81. 9 
69 2,222 2,223. 100.0 14,963 17,926 83.5 
70 2,791 2,801 99,6 18,626 21,585 86.3 
71 2,212 2,219 99,7 19,096 21,821 87.5 
72 1,480 1,491 99,3 20,211 26,824 75.3 
73 1,719 1,727 99.5 32,690 40,857 80.0 
74 2,862 2,883 99.3 25,452 35,667 71. 4 
75 2,871 2,897 99,l 22,989 33,076 69. 5 
76 2,507 2,543 98.6 16,129 31,588 51.1 
77 2,623 2,682 97.8 37;-562 55,867 67.2 
The deviation tables for the three rivers represent the most straight 
forward method of standardizing the fluctuations and trends for comparative 
purposes. Total Virginia landings were handled in like manner. 
All landings deviations were graphed arithmetically with three species, 
or rivers, per figure. Each line on each graph represents the deviation 
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from average catch for one particular species or river. Since each category 
(line) on every graph fluctuates around a different mean (in absolute units), 
the various lines on a single graph cannot be compared directly. Trends and 
relative changes show well, however. 
Several species of high value, such as scup, flounder, and sea bass, 
are not considered in this report because they are a negligible component 
of the river harvest. 
The purpose of the life history section is to provide a general overview 
of the more significant features in the life cycle of each species, rather than 
to provide an exhaustive review. Specific features peculiar to a species 
have been included if helpful to understand its relationship in the system. 
For most species very limited knowledge exists in regard to population 
abundance, mortality rates, and influences of various environmental factors 
' 
on year class success and recruitment. The material was gathered from 
dozens of sources, often with very conflicting information. Rather than 
cite the authority for each distilled fact, we have simply listed all references 
used. 
VIRGINIA COMMERCIAL STATISTICS 
THE COMMERCIAL FISHERY IN GENERAL 
The total number of active fishermen in Virginia has ranged from 
4,948 to 10,406 throughout 1955-77 (Table 4). The number remained 
fairly steady from 1955-66, then began a long-term decline to the early 
seventies. After 1971, the numbers gradually increased to 7,657 in 
1974. The largest decreases were in the "regular" and "casual" fisher-
men categories. The number of "fishermen on vessels" increased in the 
late fifties and early sixties with little change after the late sixties. The 
category "fishermen on vessels" mainly includes the offshore trawler 
fleet and the menhaden fleet, which has been increasing in size and 
activity over the last 20 years. The "regular" and "casual" fishermen are 
those with smaller boats operating pound nets, gill nets, crab pots, haul 
seines, and oyster and clam tongers. 
The total number of vessels used for fishing increased from 464 in 
1955 to a high of 945 in 1966. Since 1966, the number has fallen below 
800 only once. The number of boats with motors (usually outboards con-
trasted to inboard vessels) remained near four thousand between 1955-67, 
but declined thereafter to a record low of 1,733 in 1971. Since 1971, 
there has been a gradual increase in this category, and by 1974 there 
were 4,213 operating. The total number of fishermen from 1955-76 averaged 
8,474 per year. Only seven years during this period varied by more than 
one thousand. 
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Table 4 . Number of commercial fishermen and boats in Virginia 1955-74, by major category. * 
Casual 
Fishermen fishermen 
Fishermen on boats on boats Total Boats with All other 
Year on vessels and shore and shor.e Fishermen Vessels motors boats 
1955 1,909 4,573 3,648 10,130 464 4,119 1,321 
56 1,922 4,434 3,033 9,389 465 3,858 1,079 
57 1,856 4,377 2,909 9,142 480 3,871 902 
58 1,968 4,797 2,834 9,599 527 4,312 762 
59 2,494 5,051 3,133 10,678 723 4,622 786 
60 2,560 4,759 3,087 10,406 790 4,486 650 
61 2,576 3,806 2,711 9,093 820 3,704 641 
62 2,144 3,204 2,596 7,944 661 3,190 656 
63 2,434 3,970 2,644 9,048 759 3,846 619 
64 2,707 3,954 2,688 9,349 723 3,991 688 
65 3,142 4,462 2,740 10,344 900 4,326 670 
66 3,241 4,207 2,402 9,850 945 3,712 516 
67 2,986 3,491 2,044 8,521 895 3,739 442 
68 2,726 2,758 1,930 7,414 843 3,165 344 
69 2,789 3,203 1,863 7,855 852 3,231 418 
70 2,603 2,966 1,835 7,404 838 3,018 431 
71 2,627 1,370 951 4,948 824 1,733 119 
72 2,682 1,529 881 5,092 812 1,995 117 
73 2,634 1,846 1,129 5,609 790 2,120 136 
74 2,344 2,382 2,931 7,657 894 4,213 459 
*U.S. Fishery Statistics Digest, National Marine Fisheries Service, Annual yearbooks 1955-74. 
Total 
vessels and 
boats 
5,904 
5,402 
5,253 
5,601 
6,131 
5,926 
5,165 
4,507 
5,224 
5,402 
5,896 
5,173 
5,076 
4,352 
4,501 
4,287 
2,676 
2,924 
3,046 
5,566 
.... 
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The category "boats-©ther" includes every other type of non-
powered fishing or support boat. Their use has fallen steadily in 
Virginia as the fishery became more mechanized and ranged farther 
from port. 
Many factors in addition to probability of success influence the 
decision to fish. In good years, many part-time fishermen obtain 
licenses and gear up. If these years are followed by bad ones, the 
participation reduces gradually because investment return is low, but 
many fishermen maintain the view that they can withstand the temporary 
fish shortage. In periods or' declining abundance, more fishermen give 
it up "for good". The demand for crabs, oysters, and the highly 
valued food fishes has always remained strong in Virginia, whereas the 
demand for many others has declined. The industrial component of the 
commercial fishery has increased in activity due to the worldwide demand 
for poultry feed, livestock feed, pet food, and chemicals. 
Overall, Virginia has retained a strong base of fishing personnel 
and equipment that has r:emained fairly steady despite the fluctuations 
in some species sought. The yearly variations of several hundred or 
even a few thousand in some years are probably tied closely with popu-
lation fluctuations of different species over the 23-year record rather 
than with any general decrease in activity due to a general poor state 
in all the fisheries. _ 
The only effort information available for the State is the number 
of pound nets and stake gill nets active in the spring. These were 
counted by air as part of the anadromous fish program at VIMS. Total 
pound net effort declined from 332 nets to 236 from 1967 to 1976 (Hoagman 
et al, 1973; Loesch and Kriete, 1977) and was primarily related to reduced 
alewife availability in Virginia waters. Stake gill nets in the James, York, 
and Rappahannock for shad fell from 325 to 290 from 1968' to 1971, then 
increased again to 415 nets by 1975 (Table 5). 
The menhaden fishery lands three-quarter of Virginia's total commer-
cial catch and averages over 300 million pounds per year 1955-77 (Figure 2). 
This fishery is very specialized. Purse seiners operate throughout the Bay, 
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Table 5 . Peak number of pound nets by year from semi-monthly aerial counts, and peak number of stake gill net stands (above 
mile 10) from surface counts for the rivers. Data from Virginia Institute of Marine Science (Loesch and Kriete, 1977). 
Most nets fished only A:eril- mid fall, with May and June ty:eically highest. 
I\. Pound Nets 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 
James River 8 6 4 2 2 4 1 1 0 1 1 
Back River 8 10 7 8 7 7 5 7 5 4 7 
Poquoson River 3 3 3 1 1 2 2 2 1 0 0 
York River 15 19 10 7 4 7 7 9 8 10 13 
Mobjack Bay 10 8 8 6 5 3 5 10 11 8 7 
Piankatank River 5 4 4 3 4 4 4 6 4 5 5 
Rappahannock River 48 51 53 51 52 54 52 61 62 56 50 
Great Wicomico River 3 5 3 2 1 3 4 5 7 7 6 
Potomac River (south side) 83 86 69 58 63 58 47 36 45 53 73 
Cape Henry - Fort Wool 12 11 9 9 5 4 6 5 5 5 4 
Old Point - Tue Marsh 
Point 20 16 17 12 16 8 6 7 10 11 8 
York Spit 11 10 12 7 7 4 5 3 2 5 4 
New Point - Stingray 
Point 40 28 27 31 28 26 22 23 20 24 20 
Windmill Point - Smith 
Point 58 50 49 35 26 31 31 38 44 55 41 
Eastern Shore (Bay side) 
Above H ungar Creek 6 5 3 0 1 2 1 1 0 0 0 
Below Hungar Creek 35 29 24 20 23 20 23 31 27 31 24 
Peak Number of Nets 
during year 332 317 285 238 228 224 200 226 223 245 233. 
3. Stake Gill Nets 
James River 95 83 65 82 99 112 128 148 88 168 
York River 90 86 94 71 109 96 130 139 146 140.5 123 
Rappahannock River 144 120 94 98 114 100 85 121 127 I21 
Total 325 297 230 290 309 342 352 415 355. 5 412 
Nl 
0 
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FigurB 2. Total Virginia landings and value by major category, 
1955-77 average. 
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along the Atlantic coast, and into the rivers to a limited extent. The 
effort which goes into the .menhaden fishery does not compete with the 
effort for food species because species other than menhaden are seldom 
taken. It is essentially a single species fishery with vessels, gear, 
manpower, and landing facilities set up for bulk handling of industrial 
fish. 
The alewife fishery (alewife and blueback combined) is another 
specialized fishery. It is carried out primarily in the rivers and along 
the western shore of the Chesapeake Bay. Pound nets are the main 
gear, and the fishing season is mainly March, April, and May. The 
number of active pound nets in the James River fell from eight to one 
during 1967-77, and from 15 to 10 in the York. The Rappahannock 
River pound nets have remained very stable in number over the years, 
ranging from a low of 48 in 1967 to a high of 62 in 1976 (Table 5). 
The alewife fishery has experienced declining catches since 1969 primarily 
due to heavy offshore exploitation by the foreign fleet in the late sixties, 
and secondarily because the remaining spawning stock in the rivers have 
failed to produce a substantially strong year class to offset the stock 
decline. Details of landings are given later. 
After the spring alewife season, the majority of the fishermen con-
centrate on other species. Many .of the stands used for alewife near the 
river mouths and in the Bay remain in use for other species of high value, 
but some fishermen break down the alewife stands and may fish for crabs, 
prepare oyster rocks, or work gill nets or haul seines. The degree of 
shifting effort and location has never been quantified for Virginia, however. 
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When stocks are high for any one of the prized species, many fishermen 
. . 
with nets set for personal food sell their catch to the fish houses. This 
take can be considerable at times and may amount to 10% of the landings 
sold to some of the smaller dealers. The catch may also be sold directly 
from the truck at shopping centers or intersections. ·The total impact 
of this activity on the commercial statistics is unknown. Sport fishermen 
with excess catch also sell to dealers. Some of this catch is reported as 
a part of the regular dealer records that NMFS gathers, but a part of the 
catch never enters any official records. 
The two main components of the blue crab fishery are the summer 
pot and trot line fishery and the winter dredge fishery. The pot fishery 
operates statewide in shallow water with a salinity down to approximately 
5 ppt. The dredge fishery operates in the deeper waters of the river 
mouths and in the Bay itself, but most of the effort is near the mouth of 
the Bay. The blue crab ranks second in pounds and third in dollars to 
all the species considered in this report. 
The oyster fishery uses gear distinct from any of the others. On 
public rocks* hand tongs are required, but on private bottoms mechanical 
harvesters are permitted. Oyster gear does not capture finfish or crabs, 
and thus the fishery can not depend on incidental catch or make attempts 
to offset oyster landings by increasing gear use toward other species. 
The production of oysters on public rocks is subsidized by the Virginia 
Marine Resources Commission through its program of maintaining the quality 
of the rocks by cultch addition and seed oyster distribution. 
The food fishes are the most diverse fishery from every standpoint. 
Collectively they amount to 7. 5% of all Virginia landings and 14. 8% of total 
value, based on 21-year average (Figure 2). In actual numbers food 
fish represent 34 million pounds and 3. 9 million dollars (Table 6). The 
two main groups sought are the freshwater residents (and seasonal mi-
grants to freshwater), and the summer residents. The group as a whole 
are captured with every form of gear available to the fishermen. Haul 
seines , pound nets , and gill nets are the main gears, but pots , lines , 
and fyke nets are also used. Trawls are permitted only outside the 
Chesapeake Bay. The most important species to the fishery have been 
croaker, spot, shad, grey trout (weakfish), striped bass, the catfishes, 
swellfish, bluefish, and white perch. 
For the state as a whole, oysters have been the most valuable 
commercial species from 1955-77. They have an average annual yield 
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over 12 million pounds valued at 7. 9 million dollars to the fishermen (Table 6). 
*Public oyster rocks are sections of river bottom controlled by the State 
of Virginia for the production of oysters. 
Table 6 , 
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Average landings and. value 1955-77 for total Virginia commercial catch 
by major category in thousands of pounds and dollars (unadjusted), 
Thousands Thousands 
of pounds Percent of dollars Percent 
Food Fish 34,245 7.5 3,886 14.8 
Industrial Fish(a) 359,348 78.4 6,896 26.2 
Oysters 12,022 2.6 7,900 30.0 
Hard Clams 1,516 .-3 963 3.7 
Blue Crabs 40,847 8.9 3,603 13. 7 
Other (b) 10,033 2.2 3,038 11. 6 
Total 458,194 26,293 
(a) Includes menhaden, alewife, and unclassified industrial fish. 
(b) Includes all other misc. shellfish, invertebrates, and turtles. 
Table 7 . Percent deviation from the 1955-77 average landings for. the major 
commercial categories in Virginia, 
Total Total 
Industrial Food Blue Hard Virginia Virginia 
Fish Fish Oysters Crabs Clams Landings Value 
1955 -7 57 83 -30 -41 -4 -22 
56 -'41' 55 77 -33 -47 -31 -27 
57 -21 41 67 -35 -52 -17 -:23 
58 -6 53 112 -53 -53 -5 -6 
59 21 37 78 -45 11 15 -2 
60 -26 22 28 0 10 -20 ::-20 
61 -13 -1 43 11 23 -10 -8 
62 -3. 2 -2 35 11 -1 -17 
63 -21 -9 -13 15 38 -18 -28 
64 0 9 18 29 62 2 -8. 
65 '9 23 5 26 64 10 3 
66 -15 1 -21 59 23 -9 -20 
67 -31 -18 -25 37 23 -24 -:-31 
68 ~16 -37 -35 12 23 -16 -:22 
69 -42 -37 -31 -13 26 -39 -32 
70 25 · -22 -33 6 -12 16 -18 
71 14 -47 -30 19 21 7 -17 
72 57 -42 -58 21 -12 45 2 
73 44 -25 -59 -8 -11 38 55 
74 10 -34 -44 2 -6 16 36 
75 ._ 7 -24 -48 -13 -28 -3 26 
76 25 9 -52 -36 -41 15 67 
77 43 -11 -59 -7 -30 33 112, 
The industrial fish, with an average of 359 million pounds per year, 
have led all other .categories in weight and place second in value with 
an average dockside value of 6. 9 million. The food fish, with a 
yearly average of 34 million pounds, have trailed hard crabs but the 
fish have been more valuable ( 3. 9 compared to 3. 6 million dollars per 
year). In total, the finfish have made up 85. 9% of all landings and 
41. 0% of all value based on the 1955-77 averages. 
Within the category "Other" in Table 6, surf clams since 1970 
have been Virginia's boom species. Prior to 1968, no surf clams were 
landed. As the fishery geared up, landings rose to 23 million pounds 
by 1972 and peaked at 58 million pounds in 1974. Sea scallops have also 
contributed heavily to the "Other" category with 13 years of landings 
over 0. 5 million pounds and seven years over 1. 0 million. These species 
plus all additional species included in the "Other" category have amounted 
to 11. 6% of the total Va. average in dollars (2. 2% in weight). 
The specific figures for total Virginia landings follow this section, 
and the river fisheries are described in detail in a later section. For 
each, the species approach is taken and various comparisons are made. 
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Table 8 . Total Virginia landings in thousands of pounds round weight, and 
total Virginia dockside value in thousands of dollars (unadjusted). 
Total Catch 
Pounds Dollars 
1955 440,959 20,454 
56 314,352 19,271 
57 380,138 20,256 
58 437,146 24,746 
59 526,306 25,750 
60 366,684 20,925 
61 411,414 24,315 
62 453,901 21,701 
63 374,746 19,056 
64 465,768 24,219 
65 504,862 26,969 
66 418,380 20,959 
. 67 347,651 18,093 
68 382,820 20,576 
69 280,077 17,926 
70 531,868 21,585 
71 491,765 21,821 
72 666,180 26,824 
73 630,744 40,857 
74 530,409 35,667 
75 444,827 33,076 
76 528,366 43,834 
77 609,105 55,867 
Average 458,194 26,293 
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Table 9 • Total landings of industrial fish, food fish, and miscellaneous 28 grou;es in Virginia in thousands of ;eounds. 
Total 
Unclassified Total Food Virginia 
Year Alewife Menhaden Industrial Industrial Fish Catch 
1955 21,843 313,419 335;262 53, 719 . 440,959 
56 22,107 189,047 211,154 53,147 314,352 
57 18,758 265,453 284,211 48,206 380,138 
58 18,361 320,512 100 338,973 52,358 437,146 
59 17,447 412,302 3,503 433,252 46,818 526,306 
60 15,464 246,001 4,243 265,708 41,646 366,684 
61 15,526 295,101 1,434 312,061 33,860 411,414 
62 25,300 323,594 856 349,750 34,760 453,901 
63 26,085 255,722 1,294 283,101 31,186 374,746 
64 26,640 330,708 1,038 358,386 37,321 465,768 
65 36,200 351,613 4,498 392,311 42,103 504,862 
66 28,535 272,391 3,109 304,035 34,528 418,380 
67 28,107 220,267 1,228 249,602 28,162 347,651 
68 32,319 269,717 843 302,879 21,513 382,820 
. 69 30,446 178,195 1,434 210,075 21,708 280,077 
70 425 445,960 .3,705 450,090 26,624 531,868 
71 10,285 394,145 4,466 408,896 18,260 491,765 
72 10,451 549,397 4,635 564,483 19., 926 666,180 
73 9,269 495,963 10,793 516,025 25,562 630,744 
74 13,342 379,252 4,378 3%, 972 22,262 530,409 
75 11,360 315,783 6,826 333,969 26,.039 444,827 
76 4,236 . 440,760 8,305 449,065 37,163 528,366 
77 1,390 502,004 11,351 514,745 30,374 609,105 
Average 18,430 369,872 359,348 34,245 458,194 
Northern Sea 
Year Lobster Soft Clam Surf Clam Conchs Scallo:es Sguid 
1955 15 16 66 33 127 
56 8 38 65 21 105 
57 2 23 47 46 128 
58 6 7 17 243 127 
59 25 29 35 436 182 
60 31 1 130 781 284 
61 14 3 135 318 314 
62 23 3 383 95 224 
63 22 318 46 253 
64 28 262 194 206 
65 44 220 232 2,830 223 
66 32 398 512 2,300 364 
67 197 31 355 1,632 542 
68 112 3 17 327 2,112 430 
69 61 208 208 1,378 375 
70 229 889 91 750 422 
71 234 4,507 20 546 410 
72 884 23,384 148 961 262 
73 199 43,323 295 773 160 
74 275 58,219 1,079 872 169 
75 91 39,088 1,085 1,266 101 
76 71 14,064 343 2,881 113 
77 20 15,791 201 3,610 62 
Average 114 34 8,673 276 1,049 243 
Table 10. Total value of industrial fish, food fish, and miscellaneous 29 
grou:es in Virginia in thousands of dollars (unadjusted). 
Total 
Unclassified Total Food Virginia 
Year Alewife Menhaden Industrial Industrial Fish Catch 
1955 240 3,715 3,955 4,171 20,454 
56 302 2,424 2,726 4,044 19,271 
57 285 3,120 3,405 4,432 20,256 
58 238 4,305 1 4,544 · 4,231 24,746 
59 244 4,373 47 4,664 4,785 25,750 
60 234 2,221 40 2,495 3,972 20,925 
61 288 3,087 22 3,397 3,568 24,315 
62 492 3,884 15 4,391 3,658 21,701 
63 459 3,295 21 3,775 3,197 19,056 
64 490 4,798 19 5,307 3,347 24,219 
65 520 5,249 48 5,817 3,490 26,969 
66 488 4,325 26 4,839 3,453 20,959 
67 571 2,993 21 3,585 2,728 18,093 
68 536 3,618 12 4,169 2,412 20,576 
. 69 608 2,724 22 3,354 . 2,807 17,926 
70 9 7,524 53 7,586 3,666 21,585 
71 240 6,431 96 6,767 2,528 21,821 
72 282 9,180 67 9,529 3,059 26,824 
73 308 20,396 196 20,900 4,428 40,857 
74 431 11,230 120 11,781 4,193 35,667 
75 408 7,717 162 8,287 4,957 33,076 
76 ·· 158 12,999 192 13,191 5,722 43,834 
77 54 19,751 353 20,158 6,532 55,867 
Average 343 7,112 6,896 3,886 26,293 
Northern Sea 
Year Lobster Soft Clam Surf Clam Conchs Scallo:es Sguid 
1955 5 9 4 18 7 
56 4 16 4 13 6 
57 1 8 2 21 8 
58 2 3 1 102 4 
59 9 9 2 166 8 
60 12 ( 1) 12 290 22 
61 6 1 10 131 16 
62 10 1 28 33 17 
63 9 26 22 13 
64 12 16 95 11 
65 17 47 25 1,725 10 
66 17 87 76 919 16 
67 114 9 35 1,154 20 
68 72 1 2 27 2,268 20 
69 41 24 19 1,474 19 
70 149 110 10 995 25 
71 200 527 3 802 38 
72 1,028 2,528 24 1,856 29 
73 285 4,777 45 1,347 20 
74 504 6,836 115 1,276 25 
75 164 5,682 115 2,324 11 
76 144 7,545 72 4,872 13 
77 43 8,684 73 5,473 13 
Average 124 8 1,596 32 1,190 16 
The percent deviation from the long-term average for the major 
groups of Figure 2 and Table 7 are plotted against time in Figures 4 
and 5. The food fishes show a long term decline from 1955-74, with 
a return to average in 1976. The industrial fishes are without trend, 
but the greatest variations have occurred recently. A part of the 
decline in food fish landings has been due to decreasing consumer inter-
est in some species such as carp, white perch, gizzard shad, and the 
catfishes. These are ·covered in detail later. 
Landings of oysters, blue crab, and hard clams have been declining 
steadily since the mid sixties (Figure 5). The trend of the 1955-63 
catch of blue crabs and clams was upward, then both declined in landings 
thereafter but not to the levels of 1955-59. For all three, the· annual 
variations have been distinct. Species trends are covered in the next 
section. 
The major groups of Table 6 are further subdivided into ranks for 
the period in Table 11. Each year the ranking positions may , move about 
somewhat but the overall order remains the same if divided into sections 
of upper third, middle third and lower third. The most valuable food 
fish has been croaker, followed by striped bass, American shad, spot , 
and grey trout. All had an average of over 2 million pounds per year 
from 1955-77. .Hard clams, which rank 12th in poundage, were fourth 
in value. As a group, the freshwater fish made up the lower third in 
poundage and value, and the marine species were in the upper third. 
Species that spawn in the rivers .include alewife, American shad, 
striped bass, catfish, white perch, carp , gizzard shad, and oyster. 
Species with young in the rivers or lower estuaries include menhaden, 
blue crab, croaker, spot, grey trout, eel, and clams. Bluefish and 
swellfish spawn in the Atlantic, and although their eggs can be found 
in the Chesapeake, the major hatching occurs offshore. Young bluefish 
use the Chesapeake and higher salinity zones of the rivers for part of 
the year, but their numbers as a percentage of the total population of 
young is unknown. 
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Figure·.·. 5. Deviation from average yield for annual landings of oyster, blue 
crab, and hard clams, Virginia total., 1955-77. 
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Table 11. Rankings of principal species for total Virginia landings, 1955-77 
average, in thousands of pounds and dollars (unadjusted). 
Thousands Rank in Thousands Rank in 
Species of pounds Pounds Percent of dollars Dollars Percent 
Menhaden 337,709 1 73.7 7 ,,112 2 27.0 
Blue Crab 40,847 2 8.9 3,603 3 13. 7 
Alewife 18,430 3 4.0 343 7 1. 3 
Oyster 12,022 4 ·2. 6 7,900 1 30.0 
Croaker 3,838 5 • 8 442 5 1. 7 
Spot 2,618 6 . 6 282 9 1.1 
American Shad 2,217 7 . 5 308 8 1. 2 
Grey Trout 2,208 8 . 5 264 10 1. 0 
Striped Bass 1,832 9 .4 382 6 1. 5 
Catfish & 
Bullhead 1,797 10 .4 192 11 . 7 
Swellfish 1,644 11 . 4 31 16 .1 
Hard Clam ·1,516 12 . 3 963 4 3.7 
Bluefish 1,006 13 . 2 85 13 . 3 
Eel 593 14 .1 131 12 . 5 
White Perch 445 15 .1 42 14 ·, 2 
Carp 386 16 ~ 1 16 17 .1 
Gizzard Shad 367 17 ~l 2 18 . 01 
Snapper Turtle 149 18 .03 32 15 .1 
Total 458,194 26,293 
VIRGINIA TOTAL LANDINGS AND VALUE 
From 1955-77, the grand average landings for all species was 
458 million pounds, with a low of 280 million in 1969 and a high of 
666 million in 1972. The lowest year on record (1969) was also the 
lowest menhaden year ( 178 million, Table 9). Menhaden alone have 
averaged over 337 million pounds over the 23 years, and account 
for approximately 74% of all landings in any year. The industrial 
catch represents 26. 2% of the total economic value. 
The grand average for 1955-77 was 26. 3 million dollars for all 
commercial species. This has varied between 17.9 (1969) and 55.8 
(1977) million dollars over the period. The menhaden fishery has 
been worth an average of 7. 1 million dollars per year, with a high 
of 20. 4 million in 1973 and a low of 2. 2 million in 1960. In all of the 
tables and figures, dollars are expressed in thousands without adjust-
ment for inflation, or any other adjustment. The landings and value 
of the major groups, and all miscellaneous groups not covered in the 
species tables are given in Tables 9 and 10. 
Oysters are Virginia's most valuable resource, averaging 30. 0% 
of the total value. They are followed by the industrial fish and the 
food fish. Hard crabs, while of substantial value, rank fourth at 13. 7%. 
of the total. 
The 23-year total catch of all categories has been reasonably stable 
(Table 8 and Figure 3). The maximum deviation from the mean was 
during 1969, the poor menhaden year. The catch from 1970 to 77 was 
above average except for 1975. From 1955 through 1969, total Virginia 
landings were above average for only three years (1959, 1964, and 1965). 
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Blue crab ranks 2nd in pounds and 3rd in value for the State. 
Oyster ranks 4th in pounds and 1st in total value (Table 11). Menhaden 
ranks 1st in pounds landed and 2nd in value in Virginia. Of the· top 
five species in the State, two are industrial fish (alewife and menhaden) 
and three are shellfish (crabs, oysters, and clams). 
Sea scaUops caught in the Atlantic represent another major fishery 
in Virginia. The 23-year average catch was one million pounds per year 
with a value of 1. 2 million dollars. Since 1972, the surf clam has yielded 
14 to 58 million pounds a year, valued at 2-8 million dollars. Prior to 
1968, surf clams were not landed in Virginia. Squid have often yielded 
over a 100 thousand pounds per year (high of 542 thousand in 1967), 
but the squid fishery has not been actively persued due to lack of 
demand (Table 9). ..---
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LANDINGS AND VALUE BY SPECIES 
This section takes the 18 selected species and presents detailed 
landings and value records for the State as a whole. 1The groupings 
for the figures were determined by similarities in life history or habi-
tat, and while imperfect, serve to condense the material to logical 
groups. Some species, of course, are distinct from all others. Each 
species is analyzed separately for long-term trends, periodic fluctua-
tions, and other. major points. Many cause and effect aspects of var-
iation remain unknown because adequate studies were not performed 
over the years in question. 
Alewife 
The alewife catch includes alewife and blueback herring. These 
two very similar species are not separated in commercial statistics. They 
both spawn in freshwater in spring, the young migrate to sea in late 
fall, and 3-5 years later the adults return to spawn. They are captured 
before and after spawning in the rivers. Alewives and bluebacks are 
nearly exclusively industrial fish, although a small proportion are taken 
for the roe market. 
At sea, the adults are subject to fishing over the entire year, but 
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the main harvest occurs in the spring. U.S. fishermen have not harvested 
appreciable numbers of alewife offshore (Atlantic or near Chesapeake 
Bay), but the foreign fleets have. In Virginia, alewife are taken 
during the spring' spawning run _ _, March-May. 
The 23 year average catch of alewife landed in Virginia has been 
18. 4 million pounds, with an average value of 343 thousand dollars 
(Table 12). At less than 2¢ a pound, interest in alewife has never 
been high, but since alewife are one of the earliest harvestable fish-
eries of the year, many fishermen start with it and later shift to other 
species. 
From 1955-69, the alewife catch was fairly steady, although by 
the late sixties the yearly domestic poundage was consistently above 
the average (Figure 6). In 1970 the Virginia catch was only 425 thou-
·sand pounds, a record low. In 1969 the foreign fishery catch was 25 
million pounds, a record high, which followed four years of increasing 
catches by the foreign fleet just outside Chesapeake Bay (Hoagman et al, 
1973). Subsequent analysis by Hoagman and Kriete (1974), and Loesch 
and Kriete ( 1976) has shown the foreign fleet to be a· main factor in 
reducing alewife abundance inshore. from 1971 to 1977. The lack of a 
strong year class in the rivers since 1970 has kept the populations low 
(Loesch and Kriete, 1977). 
The alewife situation since 1968 seems explainable with present data. 
Factors such as the rapid decrease in size and age in the commercial 
catch have helped substantiate the detrimental effects of the foreign 
fleet. Other than the extreme decline since 1968, the alewife fishery 
showed no definite trend in Virginia 1955-77 (Figure 6). 
American Shad 
Shad have basically the same life history as alewife except they do 
not venture far from shore during the ocean stage. This difference may 
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Table 12. Total Virginia landings in thousands of pounds round weight, and 
total Virginia dockside value in thousands of dollars (unadjusted). 
Alewife Blue Crab Bluefish 
Pounds Dollars Pounds Dollars Pouncts Dollars 
1955 21,843 240 28,695 1,751 220 28 
56 22,107 302 27,561 2,083 224 20 
57 18,758 285 26,513 2,077 193 21 
58 18,361 238 19,102 1,292 156 13 
59 17,447 244 22,389 1,887 183 24 
60 15,464 234 40,860 2,444 130 19 
61 15,526 288 45,544 2,367 294 44 
62 25,300 492 55,018 2,952 524 64 
63 26,085 459 47,087 2,875 632 79 
64 26,640 490 52,570 3,837 395 54 
65 36,200 520 51,642 4,169 205 20 
66 28,535 488 64,759 4,016 242 24 
67 28,107 571 56,041 3,406 120 14 
68 32,319 536 45,647 5,260 241 29 
69 30,446 608 35,671 3,965 223 25 
70 425 9 43,326 2,726 646 61 
71 10,285 240 48,500 4,022 611 62 
72 10,451 282 49,412 4,335 1,216 98 
73 9,269 308 37,729 4,560 2,905 233 
74 13,342 431 41,663 4,656 3,138 262 
75 11,360 408 35,573 5,401 3,285 246 
76 4,236 158 26,311 5,615 4,167 294 
77 · 1,390 54 37,872 7,162 3,181 224 
Average 18,430 343 40,847 3,603 1,006 85 
Car:e Catfish & Bullhead Croaker 
Pounds Dollars Pounds Dollars Pounds Dollars 
1955 1,227 49 2,749 165 9,752 798 
56 1,324 62 2,645 159 9,668 801 
57 1,381 70 2,758 216 14,198 1,541 
58 1,679 84 2,684 224 11,856 1,092 
59 510 13 3,080 203 7,655 1,215 
60 332 12 2,992 198 3,933 643 
61 241 7 2,469 164 3,082 565 
62 332 10 2,432 162 1,294 294 
63 327 11 1,754 116 122 31 
64 170 4 1,460' 101 394 63 
65 117 4 940 91 1,532 154 
66 461 14 1,151 143 1,463 194 
67 154 5 939 125 324 57 
68 120 3 1,068 153 6 1 
69 154 5 1,354 178 63 10 
70 51 1 1,135 171 128 15 
71 38 1 1,373 201 265 33 
72 61 2 1,503 225 484 68 
73 52 2 1,226 226 1,358 160 
74 37 1 1,475 305 1,502 205 
75 30 1 1,522 328 4,721 513 
76 44 2 1,009 220 5,864 785 
77 30 2 1,617 342 8,599 921 
Average 386 16 1,797 192 3,838 442 
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Figure · 6. Deviation from average yield for Virginia total landings for 
alewife, American shad, and striped bass., 1955- 77. 
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have prevented the shad from experiencing the same overfishing as 
the alewife by the ocean fleets (restricted to greater than 12 miles 
offshore in those years). The shad landings peaked in 1970, fell 
off in 1971, recovered to average by 1973, then fell off steadily until 
1976. In 1977, they recovered somewhat but were still 33% below 
average (Figure 6). 
Shad landings have averaged 2. 2 million pounds with average 
value of 308 thousand dollars from 1955-77 (Table 13). The best 
year was 1970 when over 4 million pounds were taken. The lowest 
year was 1976 when only 862 thousand pounds were landed. 
Shad experienced the same decline in landings during the late 
fifties as alewife, and both recovered to above average catch through 
the sixties. The extreme drop in alewife landings after 1969 was not 
paralled by shad (Figure 6), although shad did decline to 60% below 
average in 1976. The 1973 year class was moderately successful and 
led to a fair run of adults in 1977. The 1973 year class of alewife, 
however~ was not very successful (Loesch and Kriete, 1976). 
Landings from 1~55-77 do not indicate that shad have been experiencing 
any long-term trends in population size for the State as a whole. The 
last 10 years (1968-77) have yielded below average amounts in seven 
years , but also two of the best years. A few more years of data are 
needed before the 1970-77 period can be judged properly. 
Striped Bass 
Adult striped bass spawn in freshwater during spring. The young 
live primarily in freshwater throughout their first year and move into 
low salinity water as they increase in size during their second year. At 
the end of their second year or sometime during their third year, the 
bass leave the nursery areas and move to the ocean. There they become 
a part of the coastal migratory population. At maturity (usually 4-6 
years old) they return to the rivers to spawn. 
40 
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Table 13. Total Virginia landings in thousands of pounds round weight, and 
total Virginia dockside value in thousands of dollars (unadjusted), 
American Shad Sna:e:eer Turtle S12ot 
Pounds Dollars Pounds Dollars Pounds Dollars 
1955 3,500 595 175 28 3,949 316 
56 3,191 451 218 32 3,208 195 
57 2,918 486 132 18 3,471 251 
58 2,254 405 92 13 5,256 358 
59 1,774 307 83 11 3,755 340 
60 1,349 234 228 32 3,906 362 
61 1,329 222 131 19 1,184 115 
62 2,220 312 145 21 2,350 224 
63 2,312 347 113 16 1,475 236 
64 2,651 326 196 30 3,198 530 
65 2,955 307 201 41 1,751 248 
66 2,431 219 144 30 1,153 107 
67 2,138 181 157 34 4,253 426 
68 2,550 161 104 23 1,116 111 
69 2,248 166 175 35 1,049 139 
70 4,112 315 68 16 5,873 547 
71 1,520 135 111 25 504 58 
72 2,057 225 230 58 2,951 322 
73 2,436 366 172 48 2,576 361 
74 1,569 230 267 90 2,251 349 
75 1,137 308 270 106 1,918 276 
76 862 283 12 4 1,192 224 
77 1,469 498 8 2 1,868 388 
Average 2,217 308 149 32 2,618 282 
Stri:eed Bass Swellfish White Perch 
Pounds Dollars Pounds Dollars Pounds Dollars 
1955 894 177 477 14 685 23 
56 995 161 546 16 757 38 
57 929 149 487 18 759 38 
58 1,317 211 194 6 782 54 
59 2,097 330 389 13 828 44 
60 2,278 316 936 26 570 37 
61 1,854 290 694 19 433 35 
62 1,944 279 632 14 450 39 
63 2,747 356 1,121 22 342 28 
64 1,889 301 4,347 74 270 19 
65 2,213 433 10,669 142 309 27 
66 2,803 526 5,574 83 642 65 
67 1,677 260 4,544 68 445 53 
68 1,614 293 2,638 52 400 48 
69 2,671 517 3,131 104 551 77 
70 1,782 371 822 22 264 35 
71 1,221 288 521 19 461 63 
72 2,659 569 70 5 293 40 
73 2,888 769 10 1 251 51 
74 2,564 613 1 ( 1) 170 34 
75 1,331 642 (1) ( 1) 182 39 
76 928 477 2 (1) 167 41 
77 830 447 8 2 225 44 
Average 1,832 382 1,644 31 445 42 
The average catch of striped bass from 1955-77 was 1. 8 million 
pounds valued at 382 thousand dollars per year to the fishermen 
(Table 13). The three best consecutive years were 1972-74, when 
over 2. 5 million pounds were taken annually. The three lowest 
consecutive years were 195 5-57. From 197 5-7 7, striped bass declined 
in landings to the lowest level of the 23 year period (Figure 6). 
The very large catches of the early seventies indicate there were suf-
ficient breeding adults in the rivers to produce a successful year 
class, but for some reason successful year classes were not produced. 
Striped bass have shown wide population fluctuations along the 
east coast since the turn of the century and much has been written 
about possible natural long term cycles. During years of high abun-
dance, all ages of bass have been captured. The bulk of the catch 
has been age 2-3 rather than just mature adults returning to spawn 
(Merriner and Hoagman, 1973). If the populations of young in the 
rivers and Bay had been high during 1975-77, stock abundance would 
have been reflected in the commercial landings. 
The sport fishery for striped bass is intensive in Virginia. Its 
impact on the population can be very high, but no evidence indicates 
that sport fishing caused the recent several year decline. When stocks 
are high, the sport fishermen benefit proportionally to the total harvest. 
A recent summary of striped bass address the problems of coastal 
regulation and stock fluctuations. The Virginia landings increased 
from 0. 5 million pounds in 1930-35 to 2-3 million pounds 1939-51. 
They declined to less than a million in the early fifties, but by 1958 
were again over a million. The recent decline has been coast-wide, and 
this partly reflects the loss of recruitment from the Chesapeake Bay 
stock. Year class success in 1973, 74, and 75 has been poor in Virginia 
(Austin, 1978). 
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Catfishes & Bullhead 
Catfishes and bullheads live in freshwater throughout their 
entire life, except for occassional excursions into low salinities by 
a part of the population near the transition zones. As the tenth 
most important group·,(in poundage) '·of finfish in the State, they 
contributed an average of 1. 8 million pounds and 192 thousand dollars 
per year 1955-77 to the commercial fishery (Table 12). They are 
the most important freshwater fish in landings and value. The National 
Marine Fishery Service does not separate the landings into species, 
thus we must consider the channel catfish, white catfish, and brown, 
bullhead collectively for this report. 
The catfish group has been of moderate value, yielding 11¢ a 
pound in the early fifties to 20¢ a pound in the. seventies. The best 
landing years were the late fifties and early sixties, after which the 
catch fell below average for 14 years (Figure 7). The 1964 to 1977 
catch was fairly stable, however, and seldom deviated more then 25% 
in any year. The'sudden decline in total Virginia landings during 
1976 was due to the closure of the James River, which regularly con-
tributes 40% of the State catfish catch. The Chickahominy River on 
the James is an important catfish river (yielding 20-30% of the State 
catch) , but because of Walker Dam it is a separate biological entity 
and is not included in this analysis. 
The decrease of the catfish catch in the early sixties followed by 
15 years of "stable" landings, indicate the catch may have been regu-
lated more by demand and economics than the lack of fish. Peaks and 
lows in landings have occurred at 3 year intervals since 1964, but no 
explanation can be advanced. 
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Carp is a low valued species that had landings well above average 
in the early fifties, then fell to low amounts in the mid sixties. After 
1967, .the landings ran consistently 60- 80% below average (Figure 7). 
The long-term average harvest of carp was 386 thousand pounds per 
year with a value of 16 thousand dollars (Table 12). In the early 
fifties, however , the take of carp ran 1. 2 to 1. 7 million pounds per 
year. This indicates that the potential for expansion of the. carp fishery 
may be very high. The James contributed 41. 7% of the Virginia carp 
catch from 1955-77. 
The commercial landings for carp indicate that populations are at 
an all time low, but this seems more an artifact of the economics than 
a real decline in population numbers. Without fishing effort information, 
it is impossible to separate the factors and determine the true abundance. 
White Perch · 
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White perch are the second most important freshwater fish in Virginia. 
The average annual catch from 1955-77 was 445 thousand pounds valued 
at 42 thousand dollars (Table 13). White perch are not strictly freshwater, 
but rather a brackish species whose salinity preference seems to depend 
on age. Older fish are more likely found in water 5-10 ppt, whereas the 
very young are most abundant in 1-5 ppt, or freshwater (below 0. 5 ppt). 
The life cycle of the white perch (see Appendix for detail) is entirely 
in the river of birth, and it has thus become a test species for problems 
ranging from blood chemistry to fish kills. The populations in the James, 
York, Rappahannock, and Potomac yield approximately 95% of the State 
catch. These populations do not mix, although in periods of high run 
off the salinities at the river mouths decline enough to allow some indivi-
duals to make the journey into the Bay and up another river. The extent 
of this in any year is unknown, however, but it is probably a rare 
event affecting only a small fraction of the population. 
The landings for white perch were highest in the early fifties, 
declined to 40% below the 1955-77 average by 1964, rose again in 
irregular increases through 1971, and then declined to the lowest 
level on record during 1974-77 (Figure 7). The extremely low catches 
of 1972-77 were influenced by two factors: declining interest in the 
perch as a food fish, and practically no catch of the perch from the 
James. From 1972 onward, the white perch in the James experienced 
a series of kills. Strong year classes were not produced during these 
years and caused the perch population to fall to 90-95% of its former 
abundance (St. Pierre and Hoagman 1975). Prior to 1971, the James 
·contributed 20-30% of the Total Virginia landings of white perch. 
Spot have been one of the most abundant species in the state. 
Market demand has always been high and the fish· occurs nearly every-
where in salinity above 5 ppt. The average spot catch from 1955-77 
was 2. 6 million pounds and was worth 282 thousand dollars (Table 13). 
Landings were highest in 1970 with 5. 8 million pounds and were lowest 
in 1971: with only 504 thousand pounds. 
During the early fifties, the spot catch ran consistently above 
average, but in 1960 the landings began a series of oscillations that 
increased in magnitude to 1972 (Figure 8). Each high after 1961 was a 
new high, and each low was a new low. The extreme instability in the 
spot populations indicates large spawning populations gave rise to poor 
year classes, and small spawning populations had good year classes. 
Spot normally enter the commercial catch during the second year of 
life and contribute to the catch for only one or two years thereafter. 
Extreme population fluctuations are more common in species with short 
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croaker, and grey trout., 1955-77. 
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life spans and high spawning potential, and the spot bears out the 
general hypothesis. 
The spot catch has been declining since 1972 in Virginia, al-
though 1977 landings reversed the trend somewhat. The populations 
of adults from 1973-76 were certainly large enough to produce strong 
year classes and to rebound the spot to former abundance. If the 
1976 year class proves strong to the fishery in 1979, the 20 year pat-
tern will continue. Young spot use the lower rivers as nursery 
grounds, but there is no evidence to suggest their instability has 
been due to conditions in the rivers or over exploitation by the com-
mercial or sport fishery. 
Croaker 
Croaker landings have averaged 3. 8 million pounds worth 442 
thousand dollars, 1955-77 (Table 12). · These statistics, however, 
are misleading because the croaker have either been very abundant 
( 4-14 million pounds) or very scarce over the period. The croaker 
landings fell from a peak in 1957 to the first low in 1963. The popu-
lation recovered slightly through the mid sixties and then fell again 
to practically non-existence in 1968. From 1970 onward, the croaker 
landings have been rebuilding slowly, with 8. 6 million landed in 1977 
(Figure 8). 
The decline of the croaker in Virginia waters has been subject to 
much debate. During the mid sixties, various groups were convinced 
the river nursery areas had deteriorated so much that young croaker 
cound not live there. Haven (1957) studied this problem and determined 
that the water quality was adequate but that a series of cold winters 
probably killed off the young in the rivers. Croaker young (2-4 weeks 
old) enter the rivers in mid-·summer through late fall and overwinter 
48 
there. Being a southern species, croaker are more sensitive to cold 
water than many other local species. At temperatures below 2° C 
croaker young begin to die, and if the cold spell persists, large num-
bers of young can be lost this way. 
The adult stocks of the late fifties and early sixties were high 
en()ugh to produce strong year classes, but did not. The 1965 and 
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1966 landings indicate the spawning stock was large enough to produce 
strong year classes, but these also failed. The winters during these 
periods of year class failure were not unusually cold (Table 14, Figure 9). 
The longest stretch of cool winters was from 1968-:70 when the adult pop-
ulation was at its lowest. The population began to rebuild then and 
by 1972 was on its way up to record high again. 
The winters of 1972-76 were relatively mild in Virginia. Favorable 
climatic conditions may have helped rebuild the croaker stocks to the high 
levels in 1975-77 but there is no proof for the general assumption that the 
abrupt and long-term decline from 1958-to '1963 was related to temperature. 
For the 1955-77 period, croaker populations stayed low for 15 years, thus 
it seems doubtful that cold weather in some years had m~ch to do with the 
reduced abundance. 
Grey Trout 
The average catch of grey trout (weakfish) from 1955-77 was 2. 2 
million pounds with a dockside value of 264 thousand dollars (Table 15). 
From 1955 to 1959, the catch steadily declined, held below average for 
the next ten years , and then increased to very high levels (Figure 8). 
In 1977, 4. 3 million pounds were taken commercially, worth 716 thou-
sand dollars. The six years 1972-77 have yielded more grey trout then 
any other period from 1955-77. 
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Table 14. Average water temperature and monthly extremes for the York River 
at mile 5, for 1954-77. In degrees centigrade, 
1954 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
-65 
66 
67. 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
Winter 
Lowest 
month Average(a) 
4.3 (J) 
3. 2 (F) 
1. 9 (J) 
4.3 (J) 
1. 8 (F) 
3.3 (J) 
3. 6 (M) 
2.8 (J) 
3. 9 (J & F) 
2.2 (F) 
3.1 (J) 
3. 8 (F) 
2.6 (F) 
4. 6 (F) 
2.7 (J) 
2.9 (J) 
1. 9 (J) 
4.4 (J) 
4. 4 (F) 
5.1 (F) 
7. 4 (F) 
7. 4 (D) 
3.5 (J) 
0.4 (J) 
5.8 
5.3 
6.0 
6.3 
4.1 
6.0 
4.8 
5.5 
4.9 
4.4 
5.8 
5.7 
5.3 
5.9 
4.6 
4.2 
5.0 
6.4 
6.9 
7.1 
8.4 
7.8 
6.5 
4,9 
Summer 
Highest 
month Average(b) 
25. 7 (A) 
27.4 (A) 
25. 9 (JL) 
26. 3 (JL) 
26. 3 (A) 
27. 9 (A) 
26.4 (A) 
26.7 (A) 
25. 8 (A) 
26. 4 (A) 
25.8 (JL) 
25. 9 (A) 
26.3 (JL) 
25. 3 (A) 
26. 8 (A) 
26.7 (JL) 
26.5 (A) 
27.1 (A) 
24.1 (A) 
27. 4 (A) 
26.6 (A) 
28. 2 (A) 
26.1 (JL) 
28. 4 (JL) 
24.9 
25.2 
24.5 
24.2 
24.5 
26.5 
25.3 
25.2 
24.4 
24.6 
24.2 
24.4 
24.0 
23.7 
25.0 
24.9 
25. 3 
26.0 
23.2 
26.1 
25.2 
25.9 
24.5 
26.6 
(a) Winter = December, January, February, and March. 
(b) Summer = June, July, August, and September. 
Temperature data from Hsieh ( 1979). 
24 Year Average 
Month 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 
Temperature 
4.0 
4.3 
7.7 
12.7 
18.7 
23.1 
26.1 
26.3 
24.2· 
18.8 
12.7 
6.9 
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Figure , 9. York River winter and summer average water temperature at 
mile 5. 
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Table 15. Total Virginia landings in thousands of pounds round weight, and 
total Virginia dockside value in thousands of dollars (unadjusted). 
Eel Gizzard Shad Grey Trout 
Pounds Dollars Pounds Dollars Pounds Dollars 
1955 425 58 2,947 15 3,831 280 
56 448 63 2,106 10 3,258 317 
57 343 49 1,229 7 2,019 182 
58 419 64 901 9 1,567 124 
59 526 59 318 4 682 79 
60 192 23 228 3 810 99 
61 225 30 98 1 1,194 171 
62 212 33 74 1 1,489 159 
63 441 55 20 (1) 1,098 122 
64 314 20 75 1 1,593 161 
65 742 156 106 1 2,007 180 
66 469 88 30 (1) 1,040 96 
67 691 111 16 ( 1) 600 59 
68 710 136 5 (1) 1,120 102 
69 762 128 3 (1) 870 96 
70 1,205 261 5 ( 1) 2,142 253 
71 1,223 339 52 1 2,332 270 
72 492 145 38 1 2,616 285 
73 255 98 45 1 5,099 673 
74 1,453 405 40 1 3,063 467 
75 1,294 428 59 1 4,090 554 
76 447 158 31 ( 1) 3,975 622 
77 359 107 4 (1) 4,289 716 
Average 593 131 367 2 2,208 264 
Hard Clam Menhaden Oyster 
Pounds Dollars Pounds Dollars Pounds Dollars 
1955 887 489 313,419 3,715 21,955 10 ,1016 
56 796 441 189,047 2,424 21,221 , 9,900 
57 725 434 265,453 3,120 20,090 9,847 
58 711 426 320,512 4,305 25,504 14,127 
59 1,690 832 412,302 4,373 21,356 13,374 
60 1,661 756 246,001 2,221 15,340 10,884 
61 1,861 865 295,101 3,087 17,163. 13,931 
62 1,690 812 323,594 3,884 11,800 9,774 
63 2,096 1,012 255,722 3,295 10,518 8,110 
64 2,453 1,219 330,708 4,798 14,150 10,345 
65 2,487 1,337 351,613 5,249 12,568 10,291 
66 1,860 1,010 272,391 4,325 9,443 6,494 
67 1,860 1,047 220,267 2,993 9,068 5,959 
68 1,869 1,055 269,717 3,618 7,805 5,269 
69 1,903 1,200 178,195 2,724 8,312 4,986 
70 1,331 872 445,960 7,524 8,043 5,427 
71 1,837 1,398 394,145 6,431 8,442 5,510 
72 1,338 1,130 549,397 9,180 5,014 3,241 
73 1,354 1,258 495,963 20,396 4,980 3,179 
74 1,419 1,329 379,252 11,230 6,738 4,844 
75 1,088 1,022 315,783 7,717 6,237 4,999 
76 900 860 440,760 12,999 5,799 5,633 
77 1,060 1,348 502,004 19,751 4,962 5,554 
Average 1,516 963 337,709 7,112 12,022 7,900 
Grey trout have always been a highly valued fish. When they 
recovered in the early seventies, local pound netters and haul seiners 
made tremendous catches nightly. Because 'spot landings were fair 
at the time and croaker down until 1975, grey trout became the num-
ber one market fish for many fishermen. 
Young grey trout live in the estuarine nurseries during the 
warmer months and later join the coastal migration south along the 
Atlantic in the winter. The adults are highly piscivorous. Duririg 
the period of low trout abundance, menhaden and spot were very 
abundant, so the long term low for grey trout can not be related to 
lack of primary food. Merriner (1973) has provided coastal statistics 
for grey trout and determined tihe Virginia situation (1955-71) was 
"normal" for the mid to lower East Coast. Up to 1971, the weakfish 
has fluctuated by a factor of 37 in total landings from the lower East 
Coast for unknown reasons. 
Blue Crab 
The blue crab has been one of the mainstays of the Virginia 
fishery. The average annual yield statewide from 1955-77 was 40. 9 
million pounds valued at 3. 6 million dollars (Table 12). The blue 
crab fishery has been one of the most stable of the groups studied 
in this report. Crab landings were lowest in 1958 and 1959, 53% 
and 45% below average. The best year, 1966, was 59% above average. 
All other years deviated within these extremes (Figure 10) . 
The river nursery grounds provide the essential habitat for 
young blue crabs and their abundance decreases as the salinity 
decreases upriver. Since the fishery depends primarily on 2- 3 year 
old crabs, year class success and recruitment are very important. · 
These landings data indicate reproduction has been relatively stable 
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Figure, 10. Deviation from average yield for Virginia total landings for blue 
crab·, bluefish, and menhaden, 1955-77. 
over the years. Spot, for example, have fluctuated violently compared 
to blue crab. The trend. in crab landings since the mid-sixties has been 
gradually downward, but this may indicate a return to normal rather 
then anything significant about the reproductive success or the condition 
of the nursery areas. 
Bluefish 
Bluefish landings ranged between 120 and 646 thousand pounds 
from 1955-71, and then rose to an all time high of 4.1 million pounds 
by 1976 (Table 12). Of the entire record, the 1972-77 catch has been 
the highest yield period for bluefish (Figure 10). For the 23 year 
period, the average annual catch was 1 million pounds valued at 85 
thousand dollars. The upsurge in landings following 17 years of 
mediocre yields gives a 23 year average which does not represent any 
year or period of years very well. No other fish has had a similar 
record of consistently low catches followed by recent spectacular 
landings. During the 1955-70 period, bluefish had one general peak 
in the early sixties. The population began its recent rise in 1970-72, 
several years before croaker began returning in abundance. Spot 
and menhaden, however, were high during years when bluefish were 
low. The abundance of young croaker was extremely high in the early 
1970's. Between 1955 and 1961, croaker were very abundant in Virginia 
but bluefish remained at a low level. There may be some predator-prey 
relationship between bluefish and their primary food, but commercial 
n.ecords do not substantiate this with either croaker or spot. 
Virginia landings of bluefish probably reflect the size of the coastal 
population and the extent of the summer migration from the lower East 
Coast. 
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Menhaden 
Menhaden landings have averaged over 337 million pounds annually 
worth 7 .1 million dollars statewide from 1955-77 (Table 15). The 
fishery has been fairly stable over the period although the 20-40% 
deviation from the mean in some years amounted to nearly 100 million 
pounds to the fishery. 
The menhaden fishery is 10 to 15 times more valuable than any 
other species of finfish, is nearly double the value of the crab fishery, 
and accounts for 73. 7% of the total commercial catch. Only the oyster 
is more valuable than menhaden. 
From 195 5-6 9, menhaden catches have shown periodic oscillations 
without any definite trend (Figure 10). Since 1970, menhaden landings 
have been consistantly above average, except during 1975. 
Oyster 
The oyster ranks first in the state in value, averaging 7. 9 million 
dollars annually from 1955-77 (Table 15). For the same period, 12 
million pounds of meats were extracted per year, making it fourth in 
total pounds . 
The long term average hides the fact that oyster landings have 
been falling steadily in Virginia for the last 23 years (Figure 11). From 
1955-64, landings .were well above average. After 1965, the yield 
declined with moderate slope and continued to fall at nearly the same 
rate through 1977. The initial decline from the highs of the late fifties 
was due to the pathogen MSX, which spread throughout the Bay and 
lower rivers (Haven et al, 1978). Since then, the populations have never 
recovered to former abundance. MSX still destroys 50 to 70% of sus-
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Figure 11. Deviation from average yield for Virginia total landings for oyster, 
hard clam, and swellfish, 1955-77. 
ceptible seed stock in the higher salinity zones. Below salinity of 
15 ppt, the effect of MSX declines and below 12 ppt, it is absent. 
This transition zone occurs in the lower portions of the major rivers. 
Haven et al, (1978) have compiled the entire statistics for oyster 
since first records were kept. The 1955-77 period represents the 
continued fall from a resource that previously contributed 30-50 million 
pounds per year. Since the mid 1960' s, the private grounds have not 
been utilized fully, thus full production can not be expected. The low 
population size after 1965 caused low larvae production, thus leading 
to smaller brood stocks in areas removed from disease. As the seed 
. oyster population declined, the price rose and the economics of trans-
planting became less favorable. In the James River, MSX seriously 
affected the brood stock, but other factors, such as chlorine may have 
contributed to the decline. However, oyster production has also fallen 
in many areas unaffected by MSX or chlorine, such as the Eastern Shore, 
and the lower zones of the York and Rappahannock. 
The oyster subsidy and concentrated rock (oyster reef or bottom) 
rebuilding program sponsered by the V:l.rginia Marine Resources Com-
mission over the entire period has not been able to reverse the long term 
decline since the late fifties. 
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Hard Clam 
Clam landings have averaged 1. 5 million pounds annually valued at 
963 thousand dollars from 1955-77 (Table 15). Starting with below 
normal yields in 1955-58, landings increased to above average for the 
next 11 years and then began a gradual decline through the mid sev-
enties. The worst recent year, 1976, was 41% below average. Landings 
improved .in 1977 but were still 30% below average (Figure 11). 
Clams and oysters have both declined since 1964, although MSX did 
not effect the clam populations. The long-term fall for the two has been 
nearly parallel (Figure 11), but this may be merely coincidental. Clam 
populations depend on natural events combined with local fishing pressure. 
The beds are not maintained by the state, nor is the fishery subsidized 
in any way. 
Swellfish 
Swellfish landings have been "boom or bust" over the 23-year period 
(Figure 11). From less than a million pounds per year during 1955-62, 
landings rose between 1 and 10 in 1963-69, fell below a million again by 
1970, and continued to fall to insignificant quantities by the mid-seventies 
(Table 13). The long-term average was 1. 6 million pounds worth 31 
thousand dollars per year, 1955-77. Swellfish (puffer) have never been 
a highly valued fish in Virginia although when available they have brought 
a ready market because of their fine flavor. A part of the recent decline 
may be reduced effort, but the degree is unknown. 
The puffer is predominately a southern species that migrates to 
Chesapeake Bay in summer. When the general coastal stocks are high, 
puffers are abundant in the Bay. When the general population is low 
or the migration is incomplete, catches in Virginia drop to negligible 
amounts. In this regard their life history resembles the bluefish. 
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Snapper Turtle 
Snapper landings have oscillated about the mean without any long 
term trend since 1955 (Figure 12). The 1955-77 average yield of snapper 
turtles was 149 thousand pounds worth 32 thousand dollars .making it 18th 
in the rankings of the selected species (Table 13). The greatest yields 
were in 197 4 and 1975, followed by the two worst years 1976 and 1977. 
These last two. years were low because turtles were a banned species in 
the James, which usually contributed 55% of all snapper landings statewide 
1955-77. 
The snapper (or snapping) turtle is a freshwater species that serves 
· as an alternate catch for many fishermen. Depending on the market sit-
uation and distance, effort for snapper can change 100% in a river if several 
operators change fishing plans. Also, snapper is a labor intensive species 
to process and prepare. The river fishery section provides greater detail · 
on snapper. 
American Eel 
Eel landings have averaged 593 thousand pounds worth 131 thousand 
dollars, 1955-77 (Table 15). The yield has varied from a low of 192 thou-
sand in 1960 to a high of 1. 4 million pounds in 197 4. Before 1970, landings 
never exceeded one million, but from 1970-77 the catch was above one mil-
lion in four of the eight years. They have always brought good prices, 
but I the fishery has never fully developed_ for eels in Virginia. With the 
continued demand of the foreign markets, interest in eels has increased. 
Many fishermen concentrate on eels in the fall for the export trade. After 
the holiday seasons, the market drops precipitously and so do the landings. 
Eel landings fell sharply in 1972 and 1973, rebounded in 1974 and 1975, 
then fell again in 1976 and 1977. The James was closed for eel in 1976 and 
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Figure: 12. Deviation from average yield for Virginia total landings for 
snapper turtle, American eel, and gizzard shad, 1955-77. 
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1977, but since it historically has contributed only 13. 8% of the total 
catch, the reasons lie elsewhere. Overall, eel landings have increased 
"steadily" since the early sixties (Figure 12). The extreme variation 
in recent years remains unexplained. 
Gizzard Shad 
The statewide yield of gizzard shad· has averaged 367 thousand 
pounds, with a value of 2 thousand dollars (less than 5¢ /lb.) (Table 13). 
It is classified by NMFS . as a food fish but often finds its way to red uc-
tion plants with alewife, blueback, and menhaden. A secondary use of 
gizzard shad has been for crab pot bait. The highest year was 1955 
with 2. 9 million pounds landed. After that the yield fell continuously to 
20 thousand by 1963 (Figure 12). Since then, the total landings of giz-
zard shad have been insignificant, worth less than one thousand dollars 
in some years. 
Gizzard shad, like carp, have not been in demand, although the 
populations could probably support a substantial fishery. 
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Table 16. Total Virginia landing_s expressed as deviation from the mean, by 
s:eecies. Positive values are without sign. 
Catfish & 
Alewife Blue Crab Bluefish Car:e Bullhead Croaker 
1955 19 -30 -78 218 52 154 
56 20 -33 -78 243 47 152 
57 2 -35 -81 258 53 270 
58 0 -53 -84 335 49 209 
59 -5 -45 -82 32 71 99 
60 -16 0 -87 -14 66 2 
61 -16 11 -71 -38 37 -20 
62. 37 35 -48 -14 35 -66 
63 42 15 -37 -15 -2 -97 
64 45 29 -61 -56 -19 -90 
65 96 26 -80 -70 -48 -60 
66 55 59 -76 19 -36 -62 
67 53 37 -88 -60 -48 -92 
. 68 75 12 -76 -69 -41 -100 
69 65 -13 -78 -60 -25 -98 
70 -98 6 -36 -87 ~37 -97 
71 -44 19 -39 -90 -24 -93 
72 -43 21 21 -84 -16 -87 
73 -50 -8 189 -87 -32 -65 
74 -28 2 212 -90 -18 -61 
75 -38 -13 227 -92 -15 23 
76 -77 -36 314 -89 -44 53 
77 -92 -7 216 -92 -10 124 
Gizzard Grey 
Eel Shad Trout Hard Clam Menhaden Oyster 
1955 -28 703 74 -41 -7 83 
56 -24 474 48 -47 -44 77 
57 -42 235 -9 -52 -21 67 
58 -29 146 -29 -53 -5 112 
59 -11 -13 ..:..69 11 22 78 
60 -68 -38 -13 10 -27 .. ·· 28 
61 -62 -73 -46 23 -13 43 
62 ,...64 -80 -33 11 -4 -2 
63 -26 -95 -50 38 -24 -13 
64 -47 -80 -28 62 -2 18 
65 25 -71 -9 64 4 5 
66 -21 -92 -53 23 -19 -21 
67 17 -96 -73 23 -35 -25 
68 20 -99 -49 23 -20 -35 
69 28 -99 -61 26 -47 -31 
70 103 -99 -3 -12 32 -33 
71 106 -86 6 21 17 -30 
72 -17 -90 18 -12 63 -58 
73 -57 -88 131 -11 47 -59 
74 145 -89 39 -6 12 -44 
75 118 -84 85 -28 -6 -48 
76 -25 -92 80 -41 31 -52 
77 -39 -99 94 -30 49. -59 
Continued 
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Table 16. Total Virginia landings expressed as deviation from the mean, by 
species. Positive values are without sign. 
American Snapper Striped White 
Shad Turtle Spot Bass Swellfish Perch 
1955 58 17 51 -51 -71 54 
56 44 46 23 -46 -67 70 
57 32 -11 33 -49 -70 71 
58 2 -38 101 -28 -88 76 
59 -20 -44 43 14 -76 86 
60 -39 53 49 24 -43 28 
61 -40 -12 -55 1 -58 -3 
62 0 -3 -10 6 -62 1 
63 4 -24 -44 50 -32 -23 
64 20 32 22 3 164 -39 
65 33 35 -33 21 549 -31 
66 10 -3 -56 53 239 44 
67 -4 5 62 . -8 176 0 
68 15 -30 -57 -12 60 -10 
69 1 17 -60 46 90 24 
70 85 -54 124 -3 -50 -41 
71 -31 -26 -81 -33 -68 4 
72 -7 54 13 45 -96 -34 
73 10 15 -2 58 -99 -44 
74 -29 79 -14 40 -100 -62 
75 -49 81 -27 -27 -100 -59 
76 -61 -92 -54 -49 -100 -62 
77 -34 -95 -29 -55 -100 -49 
Total Catch 
(All S ecies) 
1955 0 
56 -29 
57 -14 
58 -1 
59 19 
60 -17 
61 -7 
62 3 
63 -15 
64 6 
65 15 
66 -5 
67 -21 
68 -13 
69 -36 
70 21 
71 12 
72 51 
73 43 
74 20 
75 1 
76 -73 
77 38 
THE RIVER FISHERIES 
GENERAL ASPECTS OF CATCH AND VALUE 
The James, York, and Rappahannock Rivers have yielded an average 
of 28 million pounds per year of fish, shellfish, crabs, and turtles from 
1955-77 (Table 17). This catch was worth 5 million dollars per year dock-
side. The James was closed to commercial fishing beginning in 1976 ex-
cept for American shad, alewife, hard clam, channel catfish, female blue 
crabs, and eel elvers. Landings by year and species for these three 
rivers are in Tables 25 to 35. 
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Total landings in Virginia for the same period (and the selected species) 
averaged 430 million pounds worth 22 million dollars. Menhaden made up 
337 million pounds of total Va. catch (73. 7%), but only 1. 7% of the river 
catch. Subtracting menhaden from the river catch (Table 17) and total 
Va. catch of the selected species (Table 11), the three rivers made up 23 
million pounds of the State's 92 million pound average, or 25%. In value 
(excluding menhaden), the three rivers made up 32% of the total. 
The general river catch can be broken into ind us trial fish, food fish, 
oysters, hard clams, blue crabs, and others (Table 17). In the James, 
the food fish made up 30. 6% of the total landings, followed by the industrial 
fish at 27. 2% (Figure 13). Oysters made up 16. 8% of .the James River catch 
but 58. 8% of the value. The industrial fish made up only 2. 6% of the total 
value, even though in pounds they contributed 2 7. 2% of total landings. 
The average dockside value of the entire commercial fishery in the James 
was 1. 5 million dollars per year (1955-75). 
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Table 17 . Average landings and. value for the James, York, and Rappahannock 
Rivers by major commercial category, for 1955-77. 
-
JAMES RIVER 
Thousands Thousands 
Category of Eounds Percent of dollars Percent 
Food Fish 2,566 30.6 299 20.4 
Industrial Fish(a) 2,283 27.2 38 2.6 
Oysters 1,407 16.8 861 58.8 
Hard Clams 128 1. 5 113 7.7 
Blue Crabs 1,502 17.9 107 7.3 
Other (b) 507 6.0 47 3.2 
Total 8,393 1,465 
YORK RIVER 
Thousands Thousands 
Category of Eounds Percent of dollars Percent 
Food Fish 1,635 24.6 205 19.8 
Industrial Fish(a) 1,899 28.6 33 3.2 
Oysters 830 12.5 505 48.8 
Hard Clams 180 2.7 130 12.6 
Blue Crabs 2,077 31. 3 159 15.4 
Other (b) 13 • 2 2 • 2 
Total 6,634 1,034 
RAPPAHANNOCK·RIVER 
Thousands Thousands 
Category ~ounds Percent of dollars Percent 
Food Fish 1,811 13.0 207 8.4 
Industrial Fish(a) 6,204 44.5 117 4.7 
Oysters 2,739 19. 6 1,856 74.9 
Hard Clams 
Blue Crabs 3,164 22.7 291 11. 7 
Other (b) 29 . 2 6 .2 
Total 13,947 2,477 
(a) Includes menhaden, alewife, and unclassified industrial fish. 
(b) Includes all other miscellaneous shellfish, invertebrates, and turtles. 
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Figure 13. James River landings and value by major category, 1955-77 average. 
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.~The York River had less landings of food fish· (Table 17), oysters 
and "other", but greater amounts of industrial fish, clams, and blue 
crabs. The crab catch in the York represented 15. 4% of the river 
value, and oysters 48.8% (Figure 14). For 1955-77, the average value 
of all categories from the York was 6. 6 million pounds worth 1. 0 million 
dollars per year. 
The Rappahannock industrial fish catch has led all other categories 
in pounds ( 44. 5%) but was only 4. 7% in value (Figure 15). Oysters are 
the most valuable category, making up 75% of the total dockside value. 
The Rappahannock River blue crab catch has been double that of the 
James in pounds, but it represented only 11. 7% of the Rappahannock 
River value. The food fish catch has averaged 1. 8 million pounds per 
year, worth 207 thousand dollars (Table 17). The long-term average of 
all commercial species has been 13. 9 million pounds worth 2. 5 million dollars 
· (highest of the three rivers). 
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The industrial fish in the three rivers have followed the Virginia pat-
tern of high catches in the 1960's and a sharp decline in the early seventies 
(Figure 16, Table 21). For all rivers the industrial catch was approximately 
50% alewife and 50% menhaden (Table 18, 19, & 20). After the recent de-
cline in landings, only the Rappahannock rose above average after 197 4 ( due 
to menhaden catches). Both the York and James rivers had very low· land-
ings after 1972 because of scarcity of fish, their low market value, and the 
transportation distance to the reduction plants. The 1976+ closure in the 
James River had a negligible impact on industrial fish landings because from 
1971-75 very few pounds were landed anyway. During good years, the 
industrial catch in the James varied from 4 to 8 million pounds, the York 
4 to 7 million, and the Rappahannock 5 to 9 million. 
The food fish have always been far more important in the rivers than 
the industrial fish (Table 17). The average value of the food fish in the 
James has been 299 thousand dollars, compared to 38 thousand for industrial 
fish. The York averaged 205 thousand dollars for food fish compared to 33 
thousand· for industrial fish, and the Rappahannock averaged 207 thousand 
compared to 117 thousand. 
The long term trend of food fish landings in all three rivers has been 
downward since 1955 (Figure 17). The high landings in the York in 1976 
.~ 
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Figure 14. York River landings and value by major category, 1955-77 average. 
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Figure 15. Rappahannock River landings and value by major category, 1955-77 
average. 
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Table 18, James River industrial fish, food fish, and totals in thousands of 
Eounds and thousands of dollars (unadjusted), 
Landings 
Unclassified Total Food Total River 
Year Alewife · Menhaden Industrial Industrial Fish Catch (a) 
~ 
1955 822 240 1,062 3,302 7,561 
56 534 366 900, 3,098 5,921 
57 465 242 707 3,193 5,343 
58 691 346 1,037 4,252 7,337 
59 725 684 1,409 4,040 7,146 
62 3,515 2,178 5,693 2,113 13,262 
63 2,445 1,699 4,144 2,208 8,464 
64 2,548 2,423 4,971 2,929 12,722 
65 3,773 4,818 165 8,756 2,662 18,590 
66 2,954 1,970 24 4,948 2,511 14,228 
67 2,369 477 33 2,879 1,965 7,804 
68 3,562 699 14 4,275 1,217 8,769 
69 3,651 492 111 4,254 1,662 9,643 
70 737 1,116 724 2,577 2,778 8,203 
71 30 12 42 2,057 6,778 
72 9 105 31 145 2,507 6,565 
73 2 7 9 2,467 4,591 
74 82 3 85 2,053 3,732 
75 42 ( 1) 42 1,746 2,812 
76 621 1,447 
77 1,238 3,008 
Average 1,379 850 2,283 2,566 8,393 
Value 
Unclassified Total Food Total River 
Year Alewife Menhaden Industrial Industrial Fish Value (a) 
1955 10 2 12 335 1,110 
56 8 4 12 275 882 
57 6 2 8 328 817 
58 7 4 11 489 1,403 
59 10 10 20 437 1,287 
62 67 36 103 227 1,676 
63 33 21 54 248 1,037 
64 49 43 92 268 2,114 
65 50 71 2 123 161 3,680 
66 56 33 (1) 89 268 1,930 
67 52 8 1 61 178 1,505 
68 59 9 ( 1) 68 132 1,305 
69 73 10 1 84 195 1,279 
70 15 23 14 52 283 1,263 
71 1 (1) 1 278 1,521 
72 ( 1) 2 (1) 2 330 1,295 
73 ( 1) ( 1) (1) 400 1,244 
74 2 (1) 2 407 1,368 
75 2 (1) 2 438 1,128 
76 205 840 
77 313 1,413 
Average 24 13 38 299 1,465 
(a) Includes all other commercial species. 
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Table 19. York River industrial fish, food fish, and totals in thousands of 
Eounds and thousands of dollars ( unadjusted) • 
Landings 
Unclassified Total Food Total Riv~r 
Year ~ Alewife Menhaden Industrial Industrial Fish Catch (a 
1955 399 501 900 2,586 .. - 6,216 
56 158 240 398 1,757 5,660 
57 75 254 329 2,075 5,858 
58 208 232 440 1,751 5,751 
59 228 295 523 1,598 4,849 
62 1,032 2,390 3,422 1,749 8,975 
63 2,224 673 7 2,904 817 6,006 
64 788 1,394 2,182 1,323 8,875 
65 3,309 3,902 7,211 2,902 13,281 
66 1,731 922 1 2,654 1,371 10,496 
67 1,786 1,163 2,949 943 8,253 
68 2,315 915 3 3,233 971 7,400 
69 3,014 1,446 22 4,482 1,248 8,296 
70 660 3,358 177 4,195 2,132 8,910 
71 278 58 31 367 493 6,613 
72 38 77 54 169 1,141 5,852 
73 42 7 450 499 1,541 2,449 
74 3 196 199 529 1,506 
75 2 54 422 478 1,049 1,954 
76 25 687 312 1,024 1,497 4,036 
77 40 709 562 1,311 4,872 8,074 
Average 874 918 1,899 1,635 6,634 
Value 
Unclassified Total Food Total River 
Year Alewife Menhaden Industrial Industrial Fish Value (a) 
·--
1955 .5 5 10 265 969 
56 2 2 4 201 1,359 
57 1 3 4 285 1,484 
58 2 3 5 216 1,793 
59 3 4 7 221 1,441 
62 21 40 61 176 677 
63 30 10 (1) 40 99 1,103 
64 15 23 38 143 2,130 
65 39 56 95 181 1,207 
66 30 16 (1) 46 150 962 
67 39 19 58 92 785 
68 39 12 ( 1) 51 96 730 
69 59 29 (1) 88 128 696 
70 13 69 3 85 208 692 
71 7 ( 1) 1 8 70 782 
72 1 1 1 3 142 809 
73 1 (1) 10 11 217 525 
74 ( 1) 6 6 86 751 
75 (1) 1 10 11 201 568 
76 1 14 7 22 305 869 
77 1 16 20 37 815 1,380 
Average 15 15 33 205 1,034 
(a) Includes all·other commercial species. 
·- ----------
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Table 20. Rappahannock River industrial fish, food fish, and totals in thousands 
of pounds and thousands of dollars (unadjusted). 
Landin s 
Unclassified Total Food Total River 
Year Alewife '.Menhaden Industrial Ind us trial Fish Catch ( a) 
1955 
56 
57 
58 
59 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73' 
74 
75 
76 
77 
1,682 
2,093 
1,176 
1,635 
1,795 
3,064 
3,868 
4,914 
4,139 
4,416 
2,655 
4,170 
4,168 
834 
975 
1,399 
1,314 
2,784 
1,863 
925 
694 
Average 2,408 
Year 
1955 
56 
57 
58 
59 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
Average 
Alewife 
1.9 
28 
12 
16 
26 
59 
68 
95 
54 
76 
58 
70 
83 
17 
27 
42 
43 
82 
68 
37 
28 
48 
622 
812 
3,270 
3,533 
4,081 
5,024 
3,710 
4,156 
4,998 
2,273 
2,100 
1,553 
1,094 
2,508 
296 
816 
1,247 
3,913 
8,613 
11,134 
9,575 
3,587 
20 
19 
4 
4 
410 
39 
188 
200 
364 
513 
1,198 
1,433 
Value 
2,304 
2,905 
4,446 
5,168 
5,876 
8,088 
7,598 
9,070 
9,137 
6,708 
4,755 
5,727 
5,266 
3,752 
1,310 
2,403 
2,761 
7,061 
10,989 
13,257 
11,702 
6,204 
Unclassified Total 
Menhaden Industrial Industrial 
6 
8 
33 
44 
71 
84 
49 
74 
73 
38 
35 
21 
22 
51 
2 
11 
25 
81 
169 
229 
220 
64 
( 1) 
( 1) 
( 1) 
(1) 
8 
1 
2 
5 
8 
10 
20, 
46 
25 
36 
45 
60 
97 
143 
117 
169 
127 
114 
93 
91 
105 
76 
30 
55 
73 
171 
247 
286 
294 
117 
(a) Includes all other commercial species. 
2,808 
2,120. 
2,943 
3,447 
2,471 
1,312 
1,261 
1,562 
2,410 
2,381 
1,264 
1,731 
1,498 
2,164 
988 
763 
732 
1,885 
1,391 
909 
1,990 
1,811 
Food 
Fish 
262 
181 
321 
- 336 
301 
139 
156 
131 
132 
212 
116 
101 
158 
212 
138 
91 
144 
328 
316 
215 
362 
207 
11,905 
10,922 
13,125 
15,480 
15,145 
16,136 
14,168 
18,057 
18,281 
18,252 
13,074 
15,091 
13,119 
13,218 
7,375 
6,099 
6,772 
14,221 
16,876 
17,740 
17,829 
13,947 
Total Ri(v~r 
Value aJ 
2,332 
1,905 
2,002 
3,201 
3,781 
3,142 
2,334 
3,149 
2,414 
2,173 
1,638 
2,482 
2,223 
2,801 
2,219 
1,491 
1,727 
2,883 
2,897 
2,543 
2,682 
2,477 
and 19.77 were due to very good catches of croaker, grey trout, 
bluefish, and spot (which were prohibited species ih the James). The 
Rappahannock food fish landings decreased in 1976 then increased in 
1977, but not to the extent of the York. The James landings fell in 
1976, with some recovery in 1977. The Rappahannock, which never 
closed, had landings that paralleled the James (Figure 17) for the same 
years. The species responsible for the 1977 increase in the James 
River landings were channel catfish, female blue crab, hard clam, Ameri-
can shad, and oyster, the primary species in the rivers before the 
general closure of the other species. Blue crab, catfish, and shad 
landings increased in the York and Rappahannock in 1977 also. 
Figures 16 and 17 compare a heavily modified estuary (James) to 
two adjacent "unmodified" estuaries. The degree of general correspon-
dence in commercial fishery landings among the three is remarkably 
close. From 1955-77 the food fish and industrial fish landings have 
varied with similar magnitude and slope. The year by year differences 
have mainly been due to the yield of several key species in a particular 
river (discussed later). This indicates not all rivers share equally each 
year when a species is abundant statewide. In general, it appears that 
all rivers have retained their ability to support populations of the com-
mercial species, although the 1970+ data for the James may be the first 
sign that the modification is catching up with the resourc~s in a negative 
way. The species analysis section covers this aspect furtner. 
The three rivers have varied together in total landings in most years, 
although the magnitude of change has been erratic (Figure 18). The pat-
tern of total landings of all species shows a gradual increase through the 
mid-sixties, followed by a long-term decline through the mid-seventies. 
The Rappahannock total landings (Figure 18) show an increase after 1973 
not shared by the James or York. This increase was primarily due to 
"good" catches of alewife and menhaden (Table 20). The mid-sixties peak 
in total landings when contrasted to the continued fall of the food species 
during this period shows the influence the industrial fish have had on the 
total. Total river landings incorporate oyster, hard clam, turtle, and blue 
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Figure 18. Deviation from average yield for total landings for the James, 
York, and Rappahannock rivers, 1955- 77. 
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crab in addition to the industrial and food fish. The overall effect 
has been to smooth the three curves (Figure 18) , making the between 
river correspondence even closer. Except for 1973+ the three rivers 
were nearly identical. 
Total value (unadjusted dollars) of the commercial landings is 
compared for the three rivers in Figure 19 and Tables 18-21. The 
difference between the York and James 1955-61 was primarily due to 
high oyster catches in the York (twice average) while the James stayed 
below average. After 1962, the rivers varied closely. The gradual 
decline after the 1963-65 peak was more severe in purchasing power 
(real dollars) then Figure 18 indicates. Inflation has caused seafood 
prices to climb higher each year. The actual value received thus seems 
more stable (level) than if adjusted. If prices rose by only 50% over 
the 15 year period 1963-77, the right side of Figure 18 would fall by 
approximately 40% more. 
The James, which fell in total landings 1969--73 along with the other 
rivers and remained behind as the other two had increased yield in 
1976 & 77, moved 3:head in total value 1976 & 77 (Figure 19). The re-
sponse has paralleled the York River's return to above average dockside 
value. The primary reason was, while the York and Rappahannock 
fishery captured a host of species prohibited in the James, the James 
fishery did well on the high valued species open to it. The real loss 
of the closure in the James (in dollar terms only), thus becomes an esti-
mate of the pounds and species that would have been taken, based on the 
data for the same species in the other rivers. Figure 19 clearly shows 
the 1976 & 77 James River closure did not have a severe impact on the 
total fishery return. The closure did have a impact, however, on 
segments of the total. 
The principal species of the rivers are ranked in Table 22, according 
to landings and value. In the James the most important five in landings 
were blue crab, oyster, alewife, menhaden, and catfish. In value, the 
most important five were oyster, hard clam, blue crab, catfish, and shad. 
Of the most valuable five species 1955-77, the kepone closure affected 
the white catfish and bullheads, and all male blue crabs. 
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Table 21. Percent deviation from 1955-77 average landings for the industrial fish and food fish of the James, York, and .. 
Rappahannock Rivers, and total landings and value. 
James River York River Rappahannock River 
Industrial Food Total Total Industrial Food Total Total Industrial Food Total Total 
Year fish fish landings value fish fish landings value fish fish landings value 
--· 
1955 -:-53 29 -10 -24 -53 58 -6 -6 -63 55- -15 -6 
56 -61 21 -29 -40 .-79 7 -15 31 -53 17 -22 -23 
57 -69 24 -36 -44 -83 27 -12 44 -28 63 -6 -19 
58 -55 66 -13 -4 -77 7 -13 73 -17 90 11 29 
59 -38 57 -15 -12 -72 -2 -27 39 -5 36 9 53 
62 149 -18 58 14 80 7 35 -35 30 -28 16 27 
63 82 -14 1 -29 53 -50 -9 7 22 -30 2 -6 
64 118 14 52 44 15 -19 34 106 46 -14 29 27 
65 284 4 121 151 280 77 100 17 47 33 31 -3 
66 117 -2 70 32 40 -16 58 -7 8 31 31 -12 
67 26 -23 -7 3 55 -42 24 -24 -23 -30 -6 -34 
68 87 -53 4 -11 70 -41 12 -29 -8 -4 8 0 
69 86 -35 15 -13 136 -24 25 -33 -15 -17 -6 -10 
70 13 8 -2 -14 121 30 34 -33 -40 19 -5 13 
71 -98 -20 -19 4 -81 -70 0 -24 -79 -45 -47 -10 
72 -94 -2 -22 -12 -91 -30 -12 -22 -61 -58 -56 -40 
73 -100 -4 -45 -15 -74 -6 -63 -49 -55 -60 -51 -30 
74 -96 -20 -56 -7 1 I -90 -68 -77 -27 14 . 4 2 16 
75 -98 -32 -66 -23 -75 -36 -71 -45 77 -23 21 17 
76 . -100 -76 -83 -43 -46 -8 -39 -16 114 -50 27 3 
77 -100 -52 -64 -4 -31 198 22 33 89 10 28 8 
-----~-- --··---~---
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Table 22 • Rankings in pounds and dollars for the principal species in the 
James, York, and Ra:e:eahannock River, 1955-77 averages. 
James River 
Thousands Rank for Thousands Rank for 
S:eecies of :eounds 12ourids Percent of dollars dollars Percent 
Blue Crab 1,502 1 19.3 107 3 7.5 
Oyster 1,407 2 18.0 861 1 60.1 
Alewife 1,379 3 17.7 24 7 1. 7 
Menhaden 850 4 10.9 13 12 • 9 
Catfish & 
Bullhead 738 5 9,5 94 4 6.6 
American Shad 566 6 7.3 83 5 5.8 
Striped Bass 259 7 3. 3 45 6 3.1 
Swellfish 178 8 2.3 3 15 . 2 
Spot 168 9 2.2 17 10 1. 2 
Carp 161 10 2.1 7 13 • 5 
Croaker 129 11 1. 7 19 9 1. 3 
Hard Clam 128 12 1. 6 113 2 7.9 
White Perch 85 13 1.1 7 14 . 5 
Snapper Turtle 82 14 1.1 22 8 1. 5 
Eel 82 15 1.1 14 11 1. 0 
Gizzard Shad 29 16 .4 (1) 18 ( .1) 
Grey Trout 27 17 .3 3 16 .2 
Bluefish 11 18 .1 1 17 .1 
Total 7,781 1,433 
York River 
Thousands Rank for Thousands Rank for 
S:eecies of :eounds :eounds Percent of dollars dollars Percent 
Blue Crab 2,077 1 32.1 159 2 15.6 
Menhaden 918 2 14. 2 15 10 1. 5 
Alewife 874 3 13. 5 15 11 1. 5 
Oyster 830 4 12.8 505 1 49.5 
American Shad 461 5 7.1 73 4 7.1 
Croaker 266 6 4.1 28 5 2.7 
Hard Clam 180 7 2.8 130 3 12.7 
Spot 164 8 2.5 17 8 1. 7 
Catfish & 
Bullhead 147 9 2.3 17 9 1. 7 
Grey Trout 145 10 2.2 19 7 1. 9 
Striped Bass 137 11 2.1 . 25 6 2.4 
Swellfish 114 12 1. 8 2 15 . 2 
Bluefish 51 13 . 8 4 13 . 4 
White Perch 41 14 • 6 4 14 .4 
Eel 39 15 . 6 6 12 .6 
Snapper Turtle 13 16 • 2 2 16 .2 
Carp 9 17 .1 (1) 17 ( .1) 
Gizzard Shad 3 18 . 05 ( 1) 18 ( .1) 
Total 6,469 1,021 
(Table 22 continued on next page) 
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Continued 
Table 22. Rankings in pounds and dollars for the principal species in the 
James, York, and RaEEahannock River, 1955-77 averages. 
RaEEahannock River 
~ Thousands Rank for Thousands Rank for 
SEecies of Eounds Eounds Percent of' dollars dollars Percent 
Menhaden 3,587 1 26.4 64 3 2.6 
Blue Crab 3,164 2 23.3 291 2 11. 8 
Oyster 2,739 3 20.l 1,856 1 75.4 
Alewife 2,408 4 17.7 48 5 2.0 
Croaker 358 5 2.6 36 7 1. 5 
American Shad 299 6 2.2 37 6 1. 5 
Striped Bass 234 7 1. 7 53 4 2.2 
Catfish & 
Bullhead 178 8 1. 3 21 8 • 9 
Swellfish 176 9 1. 3 3 13 • 1 
Spot 156 10 1.1 15 9 . 6 
White Perch 87 11 .6 9 11 .4 
Eel 72 12 . 5 14 10 . 6 
Grey Trout 66 13 . 5 8 12 . 3 
Blu~fish 33 14 . 2 2 14 .1 
Carp 26 15 . 2 1 16 .04 
Snapper Turtle 13 16 .1 2 15 .1 
Gizzard Shad 11 17 .1 ( 1) 17 (. 04) 
Hard Clam 18 18 
'\ Total 13,607 2,460 
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James, York, and Rappahannock rivers, 1955-77. 
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T.he York River rankings follow the James pattern with several 
small. differences. Oyster, blue. crab., hard clam, shad, and croaker 
lead in value, with catfish being ninth in both categories. Striped 
bass rank sixth in value in both the James and York, and fourth in 
the Rappahannock. Snapper turtles make up only 13 thousand pounds 
per year from the .Rappahannock and York, but 82 thousands pounds 
I 
from the James. The catfish fishery in the James yields an average 
of 738 thousand pounds., compared to the York of 147 thousand and 
the Rappahannock.of 178 thousand (Tables 18, 19 & 20). Although carp 
from the James has yielded an average of 161 thousand pounds, in 
recent years the take has been negligible.· Oyster, blue crab, and hard 
clam· are the most important in value for all rivers. 
The grand average yield of the principal species in the James has 
been 7. 8 million pounds per year worth 1. 43 million dollars ( 1. 465 million 
dollars with all species). The York has yielded 6. 4 million pounds per 
year and the Rappahannock 13. 6 million pounds. Expressed as yield 
per area, the James has averaged 11. 8 thousand pounds per million 
meters squa.re, the York 30. 6 thousand/106m2 , and' the Rappahannock 
33. 8 thousand/106m2. The "productivity" of the entire fishery has 
l 
been three times higher in the York and Rappahannock than the James 
(1955-77 period only) for pounds. Expressed as value per area, the 
James has averaged 2.2 thousand dollars per million square meters, the 
' -
York 4. 8, and the Rappahannock 6.1. From either standpoint, the 
James, while of significant value to the total catch, has been the least 
productive 1955-77 based on area. 
The relative contribution of the different species from the three 
rivers to the Virginia total landings, is given in Table 23. The James 
has ,contributed 41. 7% of the State carp catch 1955-77, 41.1% of the 
catfish catch, 25. 5% of the American shad catch, 55. 0% of the snapper 
turtle catch, and 19.1% of the white perch catch. The York made its 
greatest contribution with 20. 8% of the American shad, 11. 9% of the hard 
clam, 8. 2% of the catfish, 9. 2% of the white perch, and 6. 9% of the croaker. 
The Rappahannock contributed 22. 8% of the Virginia oyster catch, 19. 6% 
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Table 23. Percentage contribution of principal species from the James, York, and Rappahannock Rivers; compared to 
Virginia total,' 1955-77 averages, in thousands of pounds. 
James River York River Rappahannock River All other Average 
Average As % of Average As % of Average As % of areas Total Va. 
Species Landings Va. total Landings Va. total Landings Va. total g. 0 Landings 
Alewife 1,379 7.5 874 4.7 2,408 13.1 74.7 18,430 
Blue Crab 1,502 3.7 2,077 5.1 3,164 7. 7 83.5 40,847 
Bluefish 11 1.1 51 5.1 33 3. 3 90.5 1,006 
Carp 161 41. 7 9 2.3 26 6.7 49.3 386 
Catfish & 
Bullhead 738 41.1 147 8.2 178 9, 9 40.8 1,7_97 
Croaker 1~9 3.4 266 6. 9 358 9, 3 80.4 3,838 
Eel 82 13.8 39 6.6 72 12.1 67.5 593 
Gizzard Shad 29 7.9 3 . 8 11 3.0 88.3 367 
Grey Trout 27 1. 2 145 6.6 66 3.0 89.2 2,208 
Hard Clam 128 8.4 180 11. 9 -* 0 79.7 1,516 
Menhaden· 850 • 3 918 .3 3,587 · 1.: 1 98,3 337;·.709 
Oyster 1,407 11. 7 830 6.9 2,739 22.8 58.6 12,022 
American Shad 566 25.5 461 20.8 299 13. 5 40.2 2,217 
Snapper Turtle 82 55.0 13 8. 7 13 8.7 27.6 149 
Spot 168 6.4 164 6.3 156 6.0 81. 3 2,618 
Striped Bass 259 14.1 137 7.5 234 12.8 65.6 1,832 
Swellfish 178 10.8 114 6.9 176 10.7 71. 6 1,644 
White Perch 85 19.1 I I 41 9.2 87 19. 6 52.1 445 
Total 7,781 6,469 13,607 429,624 
*Hard clams are not landed in the Rappahannock River. 
of tne white perch, 13. 5% of the American shad, 13.1% of the alewife, 
12. 8% of the striped bass, and 12.1% of the eel. ~The entire set of 
comparisons for landings are shown in Figure 20. Hard clams are not 
landed in the Rappahannock River. 
The value of the landings by river and species follow the percen-
tages for landings very closely (Table 24). This indicates the dockside 
value paid to the fishermen does not vary widely from . river to river. 
The three rivers contributed less than 10% of the total Virginia catch 
only for bluefish and menhaden. They contributed less than 20% of 
the total for the two above plus blue crab, croaker, grey trout, gizzard 
shad, and spot. The combined river catch contributed more than 20% 
to the Virginia total for all other selected species. For the 1955-77 period, 
the three rivers contributed 23. 4% of the total Virginia value of the species 
in this report. In pounds, they collectively made up 6. 5% with menhaden 
included ( 25% without menhaden). Excluding menhaden from total value, 
the three rivers have contributed 32% of the state total dockside value. 
The three rivers contributed 41% of the state's oyster landings, worth 
over 3 million dollars per year. American shad landings from the three 
rivers were 60% of the state total, white perch 48% and catfishes 59%. 
The statistics of the river catch, when all species are considered 
across all years, clearly indicate the James, York, and Rappahannock are 
very important to the resource base of Virginia. Not onJy do they support 
active fisheries, but they further act as important spawning and nursery· 
areas for many of the species captured predominantly. elsewhere. 
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Table 24. Percentage contribution of principal species from the James, York, and Rappahannock Rivers; 
Virginia total, 1955-77 averages, in thousands of dollars. 
James River York River RaEEahannock River All other 
Average As % of Average As % of Average As % of . :areas 
SEecies Values Va. total Values Va. total Values Va. total % 
Alewife 24 7.0 15 4.4 48 .14. 0 74.6 
Blue Crab 107 3. 0 159 4.4 291 8.1 84.5 
Bluefish 1 1. 2 4 4.7 2 2.4 91. 7 
Carp 7 43.8 ( 1) 6.3 1 6.3 43.6+ 
Catfish & 
Bullhead 94 49.0 17 8.9 21 10.9 31. 2 
Croaker 19 4.3 28 6.3 36 8.1 81. 3 
Eel 14 10.7 6 4.6 14 10.7 74.0 
Gizzard Shad (1) .5 (1) . 5 (1) .5 98.5+ 
Grey Trout 3 1.1 19 7.2 8 3.0 88.7 
Hard Clam 113 11. 7 130 13. 5 0 74.8 
Menhaden 13 • 2 15 . 2 64 . 9 98.7 
Oyster 861 10.9 505 6.4 1,856 23.5 59. 2 
American Shad 83 26.9 73 23.7 37 12.0 37.4 
Snapper Turtle 22 68.8 2 6.3 2 6.3 18. 6 
Spot 17 6.0 17 6.0 15 5.3 82.7 
Striped Bass 45 11. 8 25 6.5 53 13.9 67."8 
Swellfish 3 9.7 2 6.5 3 9.7 74.1 
White Perch 7 16.7 I I 4 9.5 9 21. 4 52.4 
Total 1,433 1,021 2,460 
compared to 
Average 
Total Va . 
Values 
343 
3,603 
85 
16 
192 
442 
131 
2 
264 
963 
7,112 
7,900 
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32 
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FLUCTUATIONS OF RIVER LANDINGS COMPARED 
The James, York, and Rappahannock commercial statistics are 
given in Tables 25+. The means were used in previous sections for 
ranking purposes and other comparisons. Yearly deviations from the 
means are given in Tables 26+. These deviations are plotted in Fig-
ures 21 +, and each species is discussed below. Yearly differences may 
reflect greater stock abundance in one river compared to the others, or 
it may reflect a difference in fishing effort. The year by year specifics 
of catch, by species, by river can not be given cause and effect com-
' 
ment without knowledge of fishing effort. Long-term differences in 
trends by river average out yearly variation, and serve to identify 
whether all rivers had concomitant variation due to stock abundance or 
due to some peculiarity of the river. 
Much of the ·general explanation of species -varfatfon has been- covered-
under the Virginia Total Landings analysis. Poundage differences by 
river which indicate population preferences, fishery differences , or eco-
nomic attributes are identified, but no attempt is made to equate these 
to other river differences as detailed in many chemical, physical, and 
biological reports. The fishery is large and complex in every river, so 
we have taken the broad approach and have attempted to determine if 
the rivers have changed as shown by the landings trends.~ 
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,ALEWIFE 
Adult alewife returning to spawn have been taken in all three 
rivers over the period of record ( 1955-77). The fluctuations in each 
river have not been exactly parallel, but overall each of the three 
reflected the same changes in stocks (Figure 21). After 1969, all 
declined to very low levels because of reduced stock abundance due 
to the heavy offshore harvest. The commercial fishery in the York 
and James decreased effort for alewife after 1971, while a small fishery 
in late spring persisted in the Rappahannock. At less than 2¢ a 
pound, the low abundance of alewife could not support a fishery that 
had to transport the catch to reduction plants on the Rappahannock. 
Both 1955-59 and 1970-77 show this effect, as the Rappahannock had 
greater catches than the James or York when the population was low. 
The alewife catch (including blueback herring) in any river does 
not depend on the spawning success (several years earlier) in that 
river specifically, but rather depends on the general year class strength 
of the Virginia population. There may be some tendency toward homing 
and return to the natal stream , but this effect has never been confirmed. 
For alewife (and American shad and striped bass), it is generally believed 
that homing· is not an event of consequence in the life cycle to whatever 
extent it may be present. The graphs, therefore, are not a guide to 
year class strength in the rivers for the anadromous species. 
The alewife was a permitted species during the James closure years 
of 1976-77, but for. the 5 years prior the catch only averaged 33 thousand 
pounds valued at less than a thousand dollars. The alewife catch in the 
James between 1962-69 totalled 2-3 million per year, but since then has 
fallen to insignificance in the James and other rivers. There was some 
recovery in the Rappahannock after 1970, but since 197 4 the trend has 
been downward. The Rappahannock has been the state's best alewife 
river with an average yield of 2. 4 million pounds. 
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Figure 21. Deviation from average yield for landings of alewife in the James, 
York, and Rappahannock rivers, 1955-77. 
.BLUE CRAB 
The populations have varied together (Figure . 22) in all rivers 
except for the continued fall in the Rappahannock when populations 
were high in the James and York 1970-73. After 1973, the Rappa-
hannock catch increased while the York and James ·remained low. 
The river catch has paralleled the landings from the rest of the state 
(compare Figure 5 and 22) and shows the same rapid fall after 1972. 
This indicates each river has been able to support adult crab popu..., 
lations proportional to the overall stock abundance. 
In 1976, the James was closed to fishing for all crabs except 
females. This eliminated the entire Jimmy fishery (large males) which 
traditionally made up the most valuable segment of the total value. The 
1977 James crab landings showed an increase similar to the increase in 
the other rivers, although the 1976 landings were very low. The 1973-75 
James landings for blue crabs are thought to have been higher than 
shown because NMFS changed the reporting zone of the river mouth by 
six miles. This put the Hampton Roads catch in with the lower zone of 
Chesapeake Bay. In 1976 the Hampton Roads catch was included with 
the river catch again (J. Wallace, VMRC, personal communication). There 
is no estimate of the pounds that ,could have been included, but during 
the years of good catch, Hampton Roads contributed up fu one million 
pounds per year. 
The Rappahannock has been the most staible of the three rivers for 
blue crab and the James the most erratic. For all rivers, blue crab is 
one of the most· important commercial species and ranks either first or 
second in pounds and second or third in dollars (Table 22). Neither 
of the rivers has shown any distinct change in its ability to support crab 
populations. When the general Virginia population is up, the river catch 
also rises; and if low , the rivers are also low. 
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James, York, and Rappahannock rivers, 1955-:-77. 
BLUEFISH 
The bluefish is a summer visitor to the rivers, depending on the 
general stock size and the particular year. In warm summers, bluefish 
are found as for north as Long Island and, if plentiful, are also abun-
dant in Chesapeake Bay and the lower rivers. The landings of blues · 
have been very erratic in all the rivers, but collectively the patterns 
have been similar (Figure 23). 
The James River peaks in 1962/63 and 1970 indicate much better 
catches than the other two rivers, but this is an artifact of the graphing 
I , 
technique which compares each river to its mean. The James harvest in 
1962 was 32 thousand pounds of bluefish, compared to 24 thousand in the 
York and 23 thousand in the Rappahannock River. Compare also the 
1970 catches, Tables 25, 27, and 33. 
Bluefish has. been a minor species (rank = 18) in the James and other 
rivers (James average = 11 thousand pounds, high of 32 thousand in 1962). 
The upsurge in landings after 1973 was general and continued through 1977. 
The closure in the James was apparently effective in preventing the landing 
of this species, because "none" were taken as compared to record highs in 
the York and Rappahannock. The York had landings of 149 and 520 thou-
sand pounds, and the Rappahannock 106 and 151 thousand pounds in 1976 
and 1977. For both this represents approximately 5-6 times the long term 
average. 
CARP 
Landings of carp fell off simultaneously in the James and Rappa-
93 
hannock after 1959 because of disinterest due to low market value (Figure 24). 
The York continued to support a carp fishery sporadically through 1967, 
then ,also fell to practically nothing. Since its yield has depended on demand 
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rather than availability, nothing definite about population size can be 
determined from the peaks and valleys of carp landings data. The 
rivers maintain sizeable carp populations today. Since carp are known 
to be tolerable of lower water quality than many of the species that :.: 
are still abundant in the rivers, poor water quality can not be causative 
of continued low carp landings. 
During the peak years, the James carp fishery ranged between 400-
700 thousand pounds per year ( 41. 7% of the state total) , compared to 
the York of 10-20 thousand and Rappahannock of 20-40 thousand. For 
the latter two rivers, it has been a minor component of the total. 
ing for carp was prohibited in the James 1976+, but the effect on 
total yield was negligible. 
CATFISH & BULLHEAD 
Fish-
the 
The commercial catch of the catfish group in the three rivers has 
varied without significant upward or downward trend 1955-77 (Figure 25). 
The James has led the others in poundage by a factor of four, making 
it the prime catfish producer in the state with 41.1% of the total. From 
1955-65, catfish yield fell slowly in the James, held steady until 1970, 
then increased to record highs 1971-75. In 1976, white catfish and bull-
head were banned in the James which ,may have caused the reduced yield, 
while the other rivers held strong or increased. In 1977, catches were 
good again in the James (for channel catfis.h only). The 1976 decline in 
landings in the James represents a drop of 625 thousand pounds from , 
the average of the two adjacent years (Table 25). 
In all rivers , the catfish fishery has been strong and economically 
viable because of their high value: The extreme oscillations in some 
years have not been general throughout the three rivers. When catches 
were low in the James, the landings from the other rivers increased and 
vice versa. This indicates (probably) that market demand was satisfied 
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by fish from the other rivers. Each river supports its own catfish 
population, distinct from all others because they do not migrate across 
the river mouths. 
CROAKER 
The croaker populations in the rivers have followed the state pattern 
of high catches in the late fifties , then a crash to near commercial extinc-
tion, then a dramatic recovery in the mid-1970's through 1977. The croaker 
. first returned to the York in 1973, while the James and Rappahannock 
stayed very low. As the migratory population continued to build in 1975, 
the York and Rappahannock had good yields while the James showed no 
increase. In 1976 and 1977, yields increased to 400 thousarid then 1. 9 
million in the York, and 136 and 664 thousand in the Rappahannock. The 
James was closed to croaker fishing in 1976 and 1977, and thus did not 
experience the boom in landings experienced statewide and in the other 
rivers. The James from 1955-75 yielded 3. 4% of the total croaker catch in 
Virginia. 
Croaker placed 5th in landings from the Rappahannock, 6th from the 
York, and 11th from the James. Collectively the three rivers have made 
up 20% of the state catch. 
AMERICAN EEL 
The three rivers account for 26% of the total eel catch in Virginia. 
The pattern of fluctuations in each river has been remarkably close 
(Figure 27), which indicates that commercial statistics reflect the actual 
populations very well. Eels have always been a highly valued species in 
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Virginia (ranging from 27-36¢/pound in 1974-77), and the fishery has 
become increasingly active. With the large amount of effort in each 
river, catch differences since the mid 1960's are due to stock size and 
actual differences in total effort. The variations, however, show the 
influence of an ocean spawning form returning to its freshwater habitat, 
proportional to the abundance of year class. 
After the late sixties increase in river landings, the yield crashed 
to nearly nothing in 1972. By 1974-75, the eels "had returned", then 
fell off sharply again by 1977. The James was closed for eel fishing in 
1976+. If the James reopens for eels soon, the landings may exceed pre-
vious years because the adults which live there for 4-6 years before migra-
tion to sea have been growing fast and new recruits have been added each 
year. If the ban lasts until after the eels that were present during the 
· closure years migrate to sea, that portion of the yield will be forever lost. 
GIZZARD SHAD 
This species has been an incidental component of the river fisheries 
1955-77. The average yield from the James was 29 thousand pounds per 
year, the York has yielded 3 thousand pounds per year and the Rappa-
hannock 11 thousand pounds per year (Tables 25, 29, and 33). The 
extreme peaks (Figure 28) shown for the York and Rappahannock reflect 
small differences in catch between adjacent years. When several species 
became rare in the early seventies, some fishermen in the James returned 
to gizzard shad but never landed over 34 thousand pounds in any year. 
Gizzard shad were not permitted during the James closure years. The 
fishery in 1973-75 was declining because of unmarketability of the resource. 
Even if the fishery had been open, the value of the landings would have 
been very little if the same amount of effort had continued. The general 
pattern for gizzard shad in all the rivers has approximated the carp situa-
tion, with the fishery ignoring the resource because of its low value despite 
the presence of harvestable quantities. 
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Figure 28. Deviation from average yield for landings of gizzard shad in the 
James, York, and Rappahannock rivers., 1955-77. 
GREY TROUT (Weakfish) 
The three rivers have shown nearly the same response in rises 
/ 
and falls of the grey trout landings 1955-77 (Figure 29). The James 
appears to lead in landings in the early years, but this is due to the 
method of presentation that shows variation from the average. The 
James has averaged only one fifth the York landings, and less than a 
half of the Rappahannock landings. In 1970, all three rivers tripled 
their catch of 1969, but Figure 29 does not show this well. The York 
in 1973 had a boom year, while the other two had reduced catches. 
From 1972 to 1975, James landings fell from 25 thousand pounds to one 
thousand. 
The grey trout has -never been an important fish to the James 
fishery (1955-77 average = 27 thousand pounds per year), but when 
present has added significantly to the total value. In 1976 and 1977 
! 
the grey trout was very abundant in the York and Rappahannock, but 
the James was closed to fishing. 
The only trend apparent in Figure 29 is the decline of the grey 
trout landings in the James over a 15 year period. The 1963-68 decline 
was general, and all rivers showed some recovery in the late sixties and 
I 
early seventies. The 1972-75 decline in landings in the James when the 
other rivers and the state in general were recovering remains unexplain-
able. (a) This is the first instance of the James being "out-of-step" with 
the .other rivers in a major way~ 
In 1970, the Rappahannock exceeded its previous landing record 
while the York increased only slightly. Then in 1973, the York soared 
while the Rappahannock fell to one of its worst grey trout years. The 
fish usually travel in large schools, which could explain a part of such 
divergence in fishing zones only 20 miles apart. Perhaps the 1972-75 
James River decline in grey trout landings represents being "by passed" 
by major schools. 
(a) If the Hampton Roads grey trout catch in 1972-75 was not included with 
the James River catch (as for blue crab), this could explain the discre-
pancy. No estimate is available because in those years the Hampton Roads 
catch was lumped with the lower Chesapeake Bay catch for some species 
only, and the situation has become too confused to correct or explain now. 
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Figure 29. Deviation from average yield for landings of grey trout in the 
James, York, and Rappahannock rivers, 1955-77. 
HARD CLAM. 
Hard clams were not taken in the Rappahannock from 1955-77, 
but the James and York have contributed 8. 4 and 11. 9% of the Virginia 
total over the same years. The landings varied together until 1970, 
then the James catch increased by 200% and the York landings increased 
60% one year later (Figure 30). The James landings continued well 
above average through 1977 as the York landings fell far below normal. 
Both rivers fell off between 1972 and 1973. This may have been re-
lated to Tropical Storm Agnes but the evidence is not strong. Agnes 
did not destroy the clam populations, as seen in the figure. 
Hard clam was a permitted species in the James during the closure 
years 1976+. The clam beds in the James. have become one of the major 
resources of the river. The 1970-77 James River landings indicate the 
water quality was adequate because hard clams normally live only in re-
latively clean water. The plunge from 1974-77 in the York is unexplainable 
because its water quality has remained high. From 1970-74 there was suf-
ficient parental stock to maintain high reproductive levels, but the resource 
declined anyway when the young of those years coula. be expected to enter 
the fishery. MSX did not affect the hard clam populations of Virginia. 
MENHADEN 
James, York, and Rappahannock landings of menhaden rose together 
from 1955-65, fell together during 1966-67, then rose again until 1970 
(Figure 31) . In 1971 the landings declined to their lowest level in the 
three rivers while the Statewide catch held above average (Table 15). 
After the 1971 low, the purse seiners concentrated on the bay and ocean, 
and practically no landings were taken in the York and James (Table 25 
and 29). The Rappahannock was fished through the mid and late seventies 
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because of proximity to the reduction plants. The rivers have been of 
minor importance to the menhaden fishery, with the total take amounting 
to only .l:7% ,0f the Virginia catch. However, the rivers are extremely 
important to the menhaden fishery as nursery grounds for the young. 
The overall pattern of catch in the rivers has approximated the general 
catch (Figure 5, 8, & 31). The loss of the menhaden fishery from the 
James in 1976+ was insignificant, since only 105 thousand pounds were 
landed in 1972 and none were taken in any other year since 1970. 
EASTERN OYSTER 
The three rivers account for 48% of the statewide oyster catch. 
Since 1955,. the trend in all rivers has been downward (Figure 32). 
The high catches from the York in the mid fifties and again in 1964, 
overstate their apparent fall below the James and Rappahannock after 
1967, but the same pattern remains. Oysters were permitted during 
the kepone closure years in the James .. 
The effect of hurricane Agnes in. 1972 on oyster setting was wide-
spread and dramatic. Haven (1973) reported that no area received suf-
ficient "set" after Agnes to be oLvalue ·commercially. The fall in land-
ings 1974-77 probably reflects (in part) the impact of this event, as all 
rivers fell to ·less than 50% of their average production. The decline, 
however, started well before Agnes and the slopes before and after 1972 
are equivalent. It is difficult, therefore, to see how Agnes made much 
difference. Yield actually increased in the James and Rappahannock the 
year after Agnes , which indicates the adults were "unaffected". 
The York River oyster fishery has been decreasing steadily since 
1965, and no section of the state has fully recovered from the MSX epi-
demic of the early sixties. The oyster comments in the Virginia Total 
Landings section, all apply to the rivers too. 
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In the James, Haven et al, (1978) have observed "since about 
1975; the soup companies have not utilized James River oysters be-
cause of kepone. Since Kepone · is no barrier to the employment of 
small oysters as seed, because they cleanse themselves quickly, the 
elimination of their use in the soup trade is likely the most serious 
damage done by the kepone incident to the James River - based 
oyster industry" (p. 107). 
AMERICAN SHAD 
Shad are one of the most important finfishes of the rivers. Col-
lectively, the three rivers account for 60% of the total annual catch. 
The James leads with 26%, followed by the York with 21% and the Rap-
pahannock with 14%. In pounds this represented 566. thousand, 461 
thousand, and 299 thousand as 1955-77 averages. Of the edible finfish 
from the James, only the' catfishes have had higher pounds and value. 
Effort for shad has always been considerable in all the rivers. 
The river landings of shad depend on the strength of the spring 
run. From 1955 to T971 the landings varied without definite trend 
(Figure 33). From 1972 to.1974, James landings stayed above average 
(566 thousand pounds per year) while the York and Rappahannock de-
clined to well below average. The low catch of shad in the James during 
1976 was related to the kepone situation, even though they were a per-
mitted species. Market demand dropped considerably because consumers 
were_ suspicious -of ,reports that. shad from the James were safe while 
many other species were contaminated. The 1976 decline was approximately 
50% less than 1975 and 1977, so the pounds of "uncaught" shad could have 
been 200 thousand pounds in 1976. In 1977, the James and York had an 
upswing in catch. For some reason, the Rappahannock did not share in 
the increased yield even though it historically has been a good shad river 
with catches proportional to the other two. 
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The return of shad to the freshwater spawning areas seems to 
depend. on the overall strength· of the year class rather than the size 
of the year class in 'that river. Shad may have some homing instinct, 
but the degree seems weakly defined if at all. Each river must con-
tribute its percentage to the total year class if strong adult runs are 
to be expected. The James has declined the most in young shad in 
early fall (Loesch and Kriete, 1976), thus it may be a primary factor 
in reduced abundance statewide. 
SNAPPER TURTLE 
Snapper turtle landings have increased in the James over. the period 
of record (Figure 34). The other rivers had appreciable catches in the 
mid-sixties, then declined to irregular low catches thereafter. The mar-
ket for snapper turtle has never been strong, although those sold bring 
a fair price ( 13¢/pound) compared to many finfish. The fall in landings 
in the York and Rappahannock is probably due to lack of local demand, 
and the rise in the James to the reverse effect. In low amounts, the 
turtles from the upper rivers are uneconomical to fish for and to trans-
port to the main markets that border the James. 
The James was closed to snapper fishing from 1976+. The four 
previous years averaged 214 thousand pounds worth 70 thousand dollars 
per year. All the rivers seem capable of supporting an active turtle 
fishery, but like carp and gizzard shad the demand locally or to distant 
markets has been low. 
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SPOT 
The three rivers have yielded nearly identical perc~ntages of spot\, 
to the Virginia total (James 6. 4%, York 6. 3%, Rappahannock 6. 0%). 
Their yearly variation in landings has followed the general pattern of 
extreme highs and lows each separated by several years (See also 
Figure 8). After the recent decline of 1973, landings recovered in the 
York and Rappahannock, but not the James (Figure 35). This was 
similar to the landings of blue crab, croaker, and grey trout, and may 
be an artifact of the statistical process which changed the reporting 
zone designation of the lower James River in the early seventies. 
Spot have ranked 9th in the James, 8th in the York, and 10th in 
the Rappahannock from 1955-77. Young spot use each of the rivers as 
nursery grounds, but the extent compared to the total population of 
young in all areas is unknown. Spot fishing was banned in the James 
1976+. The 1974 and 1975 James'River catch was less than three thou-
sand pounds (Table 25) while the total Va. catch averaged only 20% less 
than the 1955-77 average. 
STRIPED BASS 
Striped bass landings have varied together in the three rivers 
from 1955-70 (Figure 36). After 1970, the stock returned to average 
in the York by 1973 and was way above average in the Rappahannock 
in 1974. The James, .. however, did not show increased landings and 
instead declined to insignificance by 1975. Bass year class success in 
the James had been falling with the same slope 1968-73 (Merriner and 
Hoagman, 1973), while being maintained in the York and Rappahannock 
at levels that were substantial but still below normal. 
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In 1974 the Rappahannock had record landings (762 thousand 
pounds) as the York began a decline. By 1976 the Rappahannock 
landings were average, while the York continued to slide. Statewide 
landings in 1976 ·were 928 thousand, falling to 830 thousand in 1977. 
The James was closed to bass fishing from 1976+, and the data indi-
cate that even if open it would not (may not) have shared in the 
general yield. 
From 1955 to 75, the James averaged 259 thousand pounds per year 
of striped bass valued at 45 thousand dollars. The York averaged 137 
thousand pounds and the Rappahannock 234 thousand. The James has 
yielded 12% of the Virginia striped bass. Its contribution to the total 
Virginia population of young bass is, unknown, but the recent record in-
dicates that the James River contribution· has been· declining since at least 
1968. 
SWELLFISH 
The swellfish, or puffer, is a southern species that only migrates 
to Virginia waters in the summer. Its presence in Virginia depends on 
the extent. of this migration and the size of the main population further 
south (similar to bluefish). From 1955-77, the puffer has been abundant 
enough to support a commercial fishery only between 1963 and 1970 
(Figure 37). The rivers have made up nearly 30% of the puffer landings, 
and all have had the same pattern of landings. By the early 1970's, the 
puffer landings had declined to incidental amounts statewide and in the 
rivers. 
The James was closed to puffer fishing 1976+, but this made little dif-
ference since few were ·around. When puffer were abundant, the James 
contributed 10. 8% to the Virginia total (James high of 1. 4 million pounds 
in 1965), compared to the York of 6. 9% and the Rappahannock with 10. 7%. 
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WHITE PERCH 
Thjr species is exclusively a river fish, spending its entire life 
from eg5 to maturity in the river of origin. The three rivers have 
accounted for 48% of the white perch landings. While its market value 
has been reasonably good, interest in the white perch locally has never 
been very high. Landings have averaged 85 thousand pounds in the 
James, 42 thousand in the York, and 87 thousand in the Rappahannock. 
The long term decline in perch landings (Figure 38) has occurred 
in all three rivers. After 1970, the perch populations in the James de-
clined to near extinction. In the Rappahannock white perch landings 
increased, and in the York landings fell to 1974 and then recovered. The 
decline in the James has been related to numerous fish kills which effec-
tively destroyed the spawning stock and young present from 1968 to 1972, 
(St. Pierre and Hoagman, 1975). The cause of the fish kills was either 
excess chlorine or a combination of chlorine stress and an unidentified 
pathogen. 
White perch is one of several species that have declined severely in 
the James since 1970. The extent of the chlorine effect on other species 
is unknown, but fish kill records (State Water Control Board, unpublished 
tables) indicate that the kills were not species specific. Every fish in the 
river was affected somewhat, with the largest total numbers being spot, 
eel, grey trout, bluefish, gizzard shad, and croaker. 
The 1976+ closure in the James occurred when the perch population 
was so low that, even if permitted, the catch would have been insignifi-
cant. The 1972-75 landings averaged less than 10 thousand pounds per 
year, and were worth about one thousand dollars dockside. 
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Figure, 38. Deviation from average yield for landings of white perch in the 
James, York, and Rappahannock rivers, 1955-77. 
78 
121 
Table 25, James River annual landings in thousands of pounds round weight, 
I~ Chickahominy River not included. 
Catfish & 
Alewife Blue Crab Bluefish Carp· Bullhead Croaker 
1955 822 1,654 1 394 890 197 
56 534 687 (1) 579 972 202 
57 465 491 ( 1) 670 854 347 
58 691 512 3 724 631 839 
59 725 410 2 329 786 626 
62 3,515 3,980 32 46 576 54 
63 2,445 1,166 6 29 660 1 
64 2,548 2,408 1 34 720 8 
65 3,773 2,976 8 7 277 33 
66 2,954 4,769 1 129 384 56 
67 2,369 1,001 7 35 391 42 
68 3,562 1,816 5 7 314 
69 3,651 1,524 15 12 471 
70 737 1,571 31 6 395 11 
71 30 2,669 3 8 1,265 4 
72 9 2,329 14 19 1,270 20 
73 2 330 10 15 897 3 
74 82 90 8 14 1,196 1 
75 42 32 9 10 1,079 (b) 5 76 (a) 168 376 
77 (a) 967 (1) 734 (b) 
Average 1, 37.9 1,502 111" 161* 738* 129* 
Table 26 . Percent annual variation of James River landings from average, by 
species. Positive values are without sign. 
1955 -40 10 -91 145 21 53 
56 -61 -54 -100 260 32 57 
57 -66 -67 -100 316 16 169 
58 -50 -66 -73 350 -14 550 
59 -47 -73 -82 104 7 385 
62 155 165 191 -71 -22 -58 
63 77 -22 -45 -82 -11 -99 
64 85 60 -91 -79 -2 -94 
65 174 98 -27 -96 -62 -74 
66 114 218 -91 -20 -48 -57 
67 72 -33 -36 -78 -47 -67 
68 158 21 -55 -96 -57 -100 
69 165 1 36 -93 -36 -100 
70 -47 5 182 -96 -46 -91 
71 -98 78 -73 -95 71 -97 
72 -99 55 27 -88 72 -84 
73 -100 -78 -9 -91 22 -98 
74 -94 -94 -27 -91 62 -99 
75 -97 -98 -18 -94 46 -96 
76 -100 -89 -100 -100 -49 -100 
77 -100 -36 -100 -100 -1 -100 
See Footnotes at end of table. (Tables 25 & 26 continued on next page) 
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Table 25 , James River annual landings in thousands of pounds round weight. 
Chickahominy River not included, 
Gizzard Grey 
Eel Shad Trout Hard Clam Menhaden Oyster 
1955 96 109 57 5 240 1,509 
56 99 66 24 366 1,209 
57 67 66 11 242 940 
58 91 75 60 346 1,519 
59 162 76 20 684 1,276 
62 36 21 95 71 2,178 1,335 
63 28 7 43 63 1,699 828 
64 65 16 23 117 2,423 2,214 
65 63 5 49 11 4,818 4,150 
66 31 3 19 32 1,970 1,928 
67 83 1 12 33 477 1,863 
68 75 1 9 55 699 1,368 
69 92 ( 1) 8 86 492 2,037 
70 238 3 25 58 1,116 1,172 
71 28 27 11 377 1,522 
72 11 34 22 317 105 1,063 
73 28 34 13 251 1,393 
74 162 14 8 241 1,014 
75 107 1 1 349 379 
76 249 409 
77 (1) 378 - 424 
' 
Average 82* 29* 27* 128 850 1,407 
Table 26 . Percent annual variation .of James River landings from average, by 
species. Positive values are without sign. 
1955 17 276 111 -96 -72 7 
56 21 128 -11 -100 -57 -14 
57 -18 128 -59 -100 -72 -33 
58 11 159 122 -100 -59 8 
59 98 162 -26 -100 -20 -9 
62 -56 -28 252 -45 156 -5 
63 -66 -76 59 -51 100 -41 
64 -21 -45 -15 -9 185 57 
65 -23 -83 81 -91 467 195 
66 -62 -90 -30 -75 132 37 
67 1 -97 -56 -74 -44 32 
68 -9 -97 -67 -57 -18 -3 
69 12 -100 -70 -33 -42 45 
70 190 -90 -7 -55 31 -17 
71 -66 -7 -59 195 -100 8 
72 -87 17 -19 148 -88 -24 
73 -66 17 -5l 96 -100 -1 
74 98 -52 -70 88 -100 -28 
75 30 -97 -96 173 -100 -73 
76 -100 -100 -100 95 -100 -71 
77 -100 -100 -100 195 -100 -70 
(Tables 25 & 26continued on next page) 
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Table. 25 , James River annual landings in thousands of pounds round ·w-aight. 
Chickahominy River not included. 
American Snapper Striped White 
Shad Turtle SEot Bass Swellfish Perch 
1955 906 26 142 251 26 ll6 
56 622 24 58 214 20 179 
57 563 8 155 249 8 143 
58 571 12 257 352 2 169 
59 513 5 338 517 4 269 
62 340 66 263 390 15 73 
63 275 55 269 691 57 84 
64 552 82 317 351 705 57 
65 257 35 34 255 1,483 66 
66 331 40 88 676 522 171 
67 309 63 323 190 368 62 
68 486 38 41 167 41 56 
69 534 80 49 266 108 69 
70 l,ll9 47 720 100 17 27 
71 542 lll 10 104 42 
72 923 204 101 61 (1) 10 
73 1,373 141 19 54 5 
74 608 249 2 24 ll 
75 515 264 (1) 11 3 
76 245 
77 304 1 
Average 566 82* 168* 259* 178* 85* 
Table 26 . Percent annual variation of James River landings from average, by 
species, Positive values are without sign. 
1.955 60 -68 -15 -3 -85 36 
56 10 -71 -65 -17 -89 111 
57 -1 -90 -8 -4 -96 68 
58 1 -85 53 36 -99 99 
59 -9 -94 101 100 -98 216 
62 -40 -20 57 51 -92 -14 
63 -51 -33 60 167 -68 -1 
64 -2 0 89 36 296 -33 
65 -55 -57 -80 -2 733 -22 
66 -42 -51 -48 161 193 101 
67 -45 -23 92 -27 107 -27 
68 -14 -54 -76 -36 -77 -34 
69 -6 -2 -71 3 -39 -19 
70 98 -43 329 -61 -90 -68 
71 -4 35 -94 -60 -100 -51 
72 63 149 -40 -76 -100 -88 
73 143 72 -89 -79 -100 -94 
74 7 204 -99 -91 -100 -87 
75 -9 222 -100 -96 -100 -96 
76 -57. -100 -100 -100 -100 -100 
77 -46 -99 -100 -100 -100 -100 
(a) 1976-1977 open to fishing only for American shad, alewife, female hard crab, 
oysters, eel elvers, hard clams, and channel catfish and bullheads, 
(b) Does not include white catfish. 
* 1955-75 data used for average. ( 1) Less than 500 pounds or $500. 
------"-----a 
------------------~--~----- -
124 
Table 27 • James River annual dockside value in thousand of dollars 
(unadjusted). 
-' - Catfish & 
Alewife Blue Crab Bluefish Care Bullhead Croaker 
1955 10 76 (1) 16 53 16 
56 8 38 (1) 26 58 18 
57 6 30 (1) 33 78 39 
58 7 26 (1) 36 57 158 
59 10 30 (1) 7 52 99 
62 67 196 4 2 38 14 
63 33 59 1 1 44 (1) 
64 49 152 (1) 1 52 1 
65 50 225 1 (1) 27 3 
66 56 269 (1) 4 50 7 
67 52 49 1 1 53 7 
68 59 223 1 (1) 45 
69 73 143 2 (1) 63 
70 15 86 3 (1) 60 1 
71 1 204 (1) (1) 186 (1) 
72 (1) 174 1 1 195 3 
73 (1) 31 1 (1) 172 ( 1) 
74 2 10 1 (1) 252 '(1) 
75 2 3 1 ( 1) 244 (b) (1) 76 (a) 34 91 
77 (a) 180 (1) 219 (b) 
Average 24 107 l* 7* 94* 19* 
Table 28. Percent annual variation of James River values from average, by 
species. Positive amounts are without sign. 
1955 -58 -29 -100 129 -44 -16 
56 -67 -64 -100 271 -38 -5 
57 -75 -72 -100 371 -17 105 
58 -71 -76 -100 414 -39 732 
59 -58 -72 -100 0 -45 421 
62 179 83 300 -71 -60 -26 
63 38 -45 0 -86 -53 -100 
64 104 42 -100 -86 -45 ~95 
65 108 110 0 -100 -71 -84 
66 133 151 -100 -43 -47 -63 
67 117 -54 0 -86 -44 -63 
68 146 108 0 -100 -52 -100 
69 204 34 100 -100 -33 -100 
70 -37 -20 200 -100 -36 -95 
71 -96 91 -100 -100 98 -100 
72 -100 63 0 -86 107 -84 
73 -100 -71 0 -100 83 -100 
74 -92 -91 0 -100 168 -100 
75 -92 -97 0 -100 160 -100 
76 -100 -68 -100 -100 -3 -100 
77 -100 68 -100 -100 133 -100 
See Footnotes at end of table. (Tables 27 & 28 continued on next page) 
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Table 27. J runes River . annual dockside value in thousand of dollars 
(unadjusted). 
Gizzard Grey 
Eel Shad Trout Hard Clam Menhaden Oyster 
1955 10 2 5 2 2 680 
56 11 l· 2 4 553 
57 6 1 1 2 449 
58 11 1 4 4 874 
59 17 1 2 10 798 
62 4 (1) 10 34 36 1,106 
63 3 (1) 5 32 21 636 
64 6 (1) 2 58 43 1,531 
65 11 ( 1) 4 6 71 3,158 
66 3 ( 1) 2 19 33 1,277 
67 13 ( 1) 1 19 8 1,184 
68 11 ( 1) .,1 32 9 842 
69 18 (1) 1 56 10 785 
70. 37 ( 1) 3 37 23 794 
71 5 1 1 300 713 
72 2 1 2 269 (c) 2 469 
73 9 1 2 233 (c) 540 
74 45 (1) 1 227 (c) 638 
75 42 (1) (1) 327 253 
76 (1) 233 (c) 368 77 (1) 480 440 
Average 14* (l)* 3* 113 13 861 
Table 28. Percent annual variation of James River values from average, by 
species. Positive amounts are without sign. 
1955 -29 67 -98 -85 -21 
56 -21 -33 -100 -69 -36 
57 -57 -67 -100 -85 -48 
58 -21 33 -100 -69 2 
59 21 233 -100 -23 -7 
62 -71 67 -70 177 28 
63 -79 -33 -68 62 -26 
64 -57 33 -49 231 78 
65 -21 -33 -95 446 267 
66 -79 -67 -83 154 48 
67 -7 -67 -83 -38 38 
68 -21 -67 -72 -31 -2 
69 29 0 -50 -23 -9 
70 164 -67 -67 77 -8 
71 -64 -33 165 -100 -17 
72 -86 -33 138 -85 -46 
73 -36 -67 106 -100 -37 
74 221 -100 ' 101 -100 -26 
75 200 -100 189 -100 -71 
76 -100 -100 106 -100 -56 
77 -100 -100 325 -100 -49 
(Tables 27 & 28 continued on next page) 
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Table 27. James River annual dockside value in thousand of dollars 126 
(unadjusted). 
American Snapper Striped White 
Shad Turtle Spot Bass Swellfish Perch 
1955 154 
56 99 
57 101 
58 104 
59 89 
62 50 
63 44 
64 76 
65 27 
66 30 
67 22 
68 31 
69 38 
70 83 
71 51 
72 97 
73 198 
74 98 
75 146 
76 115 
77 93 
Average 83 
4 
4 
1 
2 
1 
9 
8 
13 
7 
8 
14 
8 
16 
11 
25 
51 
40 
84 
105 
( 1) 
22* 
11 
4 
11 
15 
30 
25 
43 
51 
5 
8 
29 
4 
6 
58 
1 
11 
2 
( 1) 
(1) 
17* 
50 
39 
43 
56 
97 
57 
94 
53 
47 
130 
30 
30 
53 
21 
25 
14 
13 
6 
4 
45* 
1 
1 
(1) 
(1) 
( 1) 
( 1) 
1 
15 
19 
7 
4 
1 
3 
( 1) 
( 1) 
. 3* 
6 
10 
8 
12 
16 
7 
7 
5 
5 
18 
8 
7 
10 
4 
6 
2 
1 
2 
1 
7* 
Table 28. Percent annual variation of James River values from average, by 
species. Positive amounts are without sign. 
1955 
56 
57 
58 
59 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
86 
19 
22 
25 
7 
-40 
-47 
-8 
-67 
-64 
-73 
-63 
-54 
0 
-39 
17 
139 
18 
76 
39 
12 
-82 
-82 
-95 
-91 
-95 
-59 
-64 
-41 
-68 
-64 
-36 
-64 
-27 
-50 
14 
132 
82 
282 
377 
-100 
-100 
-35 
-76 
-35 
-12 
76 
47 
153 
200 
-71 
-53 
71 
-76 
-65 
241 
-94 
-35 
-88 
-100 
-100 
-100 
-100 
11 
-13 
-4 
24 
116 
27 
109 
18 
4 
189 
-33 
-33 
18 
-53 
-44 
-69 
-71 
-87 
-91 
-100 
-100 
-67 
-67 
-100 
-100 
-100 
-100 
-67 
400 
533 
133 .. 
33 
-67 
0 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-14 
43 
14 
71 
129 
0 
0 
-29 
-29 
157 
14 
0 
43 
-43 
-14 
-71 
-86 
-71 
-86 
-100 
-100 
(a) 1976-1977 open to fishing only for American shad, alewife, female hard crab, 
oysters, eel elvers, hard clams, and channel catfish and bullheads. 
(b) Does not include white catfish. 
(c) Price per lb. derived from Va. total averages for hard clam for each year. 
1972 - $. 85/lb. 1973 - $.-93/lb. _1974 - $. 94/lb. 1975 - $1. 27 /lb. 
* 1955-75 data used for average. 
(1) LP.ss than 500 pounds or $5UO. 
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Table 29. York River annual landings in thousands of pounds round weight. 
Includes Pamunkey and MattaEoni Rivers. 
Catfish & 
Alewife Blue Crab Bluefish Care Bullhead Croaker 
1955 ·399 1,269 11 5 190 748 
56 158 1,099 4 5 102 379 
57 75 1,194 2 12 153 612 
58 208 904 1 10 77 486 
59 228 838 3 6 129 305 
62 1,032 3,372 24 34 520 38 
63 2,224 998 12 23 89 
64 788 2,759 9 8 174 
65 3,309 2,129 8 7 170 52 
66 1,731 5,798 (1) 50 114 16 
67 1,786 3,637 2 17 122 
68 2,315 2,764 5 7 197 
69 3,014 2,134 12 . 4 297 
70 660 2,158 26 3 240 55 
71 278 5,350 8 4 6 20 
72 38 4,092 58 (1) 13 46 
73 42 92 80 2 6 225 
74 3 72 34 12 65 
75 2 42 97 ( 1) 40 252 
76 25 1,209 149 333 400 
77 40 1,707 520 ( 1) 97 1,890 
Average 874 2,077 51 9 147 266 
Table 30. Percent annual variation of York River landings from average, by 
species. Positive values are without sign. 
1955 -54 -39 -78 -44 29 181 
56 -82 -47 -92 -44 -31 42 
57 -91 -43 -96 33 4 130 
58 -76 -56 -98 11 -48 83 
59 -74 -60 -94 -33 -12 15 
62 18 62 -53 278 254 -86 
63 154 -52 -76 156 -39 -100 
64 -10 33 -82 -11 18 -100 
65 279 3 -84 -22 16 -80 
66 98 179 -100 456 -22 -94 
67 104 75 -96 89 -17 -100 
68 165 33 -90 -22 34 -100 
69 245 3 -76 -56 102 -100 
70 -24 4 -49 -67 63 -79 
71 -68 158 -84 -56 -96 -92 
72 -96 97 14 -100 -91 -83 
73 -95 -96 57 -78 -96 -15 
74 -100 -97 -33 -100 -92 -76 
75 -100 
-98 90 -100 -73 -5 
76 -97 -42 192 -100 127 50 
77 -95 -18 920 -100 -34 611 
See Footnote at ~ncl. of table·. . ·- ~--. ~~ (Tables 29 & 30 continued on next page) 
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Table 29. r York River annual landings in thousands of pounds round weight. 
Includes Pamunkey and Matta:eoni Rivers, 
Gizzard Grey 
Eel Shad Trout Hard Clam Menhaden Oyster 
1955 60 6 344 44 501 1,388 
56 44 1 174 52 240 2,330 
57 36 5 9 63 254 2,192 
58 52 6 7 89 232 2,554 
59 58 6 6 115 295 1,755 
62 21 11 80 209 2,390 205 
63 33 1 3 228 673 1,040 
64 5 2 1 369 1,394 2,216 
65 36 ( 1) 34 122 3,902 885 
66 16 13 16 207 922 450 
67 57 7 124 1,163 584 
68 42 ( 1) 20 137 915 288 
69 47 15 143 1,446 279 
70 122 47 97 3,358 327 
71 63 9 26 162 58 241 
72 122 282 77 149 
73 23 631 251 7 66 
74 2 77 617 · 74 
75 55 252 283 54 102 
76 29 252 120 687 177 
77 12 916 66 709 118 
Average 39 3 145 180 918 830 
Table 30. Percent annual variation of York River landings from average, by 
species. Positive values are without sign. 
1955 54 100 137 -76 :....45 67· 
56 13 -67 20 -71 -74 181 
57 -8 67 -94 -65 -72 164 
58 33 100 -95 -51 -75 208 
59 49 100 -96 -36 -68 111 
62 -46 267 -45 16 160 -75 
63 -15 -67 -98 27 -27 25 
64 · -87 -33 -99 105 52 167 
65 -8 -100 -77 -32 325 7 
66 -59 333 -89 15· 0 -46 
67 46 -100 -95 -31 27 .-30 
68 8 -100 -86 -24 0 -65 
69 21 -100 -90 -21 58 -66 
70 213 -100 -68 -46 266 -61 
71 62 200 -82 -10 -94 -71 
72 -100 -100 -16 57 -92 -82 
73 -41 -100 335 39 -99 -92 
74 -95 -100 -47 243 -100 -91 
75 41 -100 74 57 -94 -88 
76 -26 -100 74 -33 -25 -79 
77 -69 -100 532 -63 -23 -86 
(Tables 29 &30 continued on next page) 
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Table 29. York River annual landings in thousands of pounds round weight. 
Includes Pamunkey and MattaEoni Rivers. 
American Snapper Striped White 
Shad Turtle S:eot Bass Swellfish ·Perch 
1955 542 28 296 50 32 23 
56 666 20 111 116 14 6F 
57 899 5 117 135 13. 58 
58 642 12 233 134 2 39 
59 517 19 238 196 3 43 
62 221 14 252 265 18 133 
63 280 18 30 260 19 54 
64 518 26 152 158 267 17 
65 675 32 33 216 1,482 46 
66 495 16 .41 399 113 64 
67 498 16 31 97 28 46 
68 320 7 34 148 135 51 
69 361 10 41 152 230 55 
70 760 1 690 57 35 22 
71 93 88 85 61 
72 475 18 270 90 1 25 
73. 297 106 120 20 
74 172 15 68 83 2 
75 198 81 49 8 
76 133 9 98 37 33 
77 919 431 23 4 
Average 461 13 164 137 114 41 
Table 30. Percent annual variation of York River landings from average, by 
species. Positive values are without sign. 
1955 18 115 80 -64 -72 -44 
56 44 54 -32 -15 -88 49 
57 95 -62 -29 -1 -89 41 
58 39 -8 42 -2 -98 -5 
59 12 46 45 43 -97 5 
62 -52 8 54 93 -84 224 
63 -39 38 -82 90 -83 32 
64 12 100 -7 15 134 -59 
65 46 146 -80 58 1,200 12 
66 7 23 -75 191 -1 56 
67 8 23 -81 -29 -75 12 
68 -31 -46 -79 8 18 24 
69 -22 -23 -75 11 102 34 
70 65 -92 321 -58 -69 -46 
71 -80 -100 -46 -38 -100 49 
72 3 38 65 -34 -99 -39 
73 -36 -100 -35 -12 -100 -51 
74 -63 15 -59 -39 -100 -95 
75 -57 -100 -51 -64 -100 -80 
76 -71 -31 -40 -73 -100 -20 
77 99 -100 163 -83 -100 -90 
(1) Less than 500 pounds or $500. 
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· Table 31 • York River annual dockside value in thousands of dollars 
(unadjusted). 
Catfish & 
Alewife Blue Crab Bluefish Car:e Bullhead Croaker 
1955 5 60 1 ( 1) 11 60 
56 2 62 ( 1) (1) 7 31 
57 1 84 ( 1) ( 1) 14 73 
58 2 48 (1) (1) 7 44 
59 3 61 1 ( 1) 10 51 
62 21 169 3 ( 1) 35 9 
63 30 54 1 1 5 
64 15 179 1 (1) 12 
65 39 166 1 (1) 17 ( 1) 
66 30 314 (1) .1 12 ( 1) 
67 39 189 ( 1) ( 1) 16 
68 39 309 1 1 28 
69 59 201 1 ( 1) 38 
70 13 116 2 (1) 37 7 
71 7 413 1 (1) (1) 3 
72 1 297 4 (1) 2 7 
73 1 16 7 (1) 1 25 
74 ( 1) 14 3 2 10 
75 (1) 11 9 (1) 9 33 
76 1 261 16 74 71 
77 1 307 31 ( 1) 21 164 
Average 15 159 4 (1) 17 28 
Table 32. Percent annual variation of York River values from average, by 
species. Positive values are without sign. 
1955 -67 __;62 -75 -35 114 
56 -87 -61 -100 -59 11 
57 -93 -47 -100 -18 161 
58 -87 -70 -100 -59 57 
59 ~:80 -62 -75 -41 82 
62 40 6 -25 106 -68 
63 100 -66 -75 -71 -100 
64 0 13 -75 -29 -100 
65 160 4 -75 0 -100 
66 100 97 -100 -29 -100 
67 160 19 -100 -6 -100 
68 160 94 -75 65 -100 
69 293 26 -75 124 -100 
70 -13 -27 -50 118 -75 
71 -53 160 -75 -100 -89 
72 -93 87 0 -88 -75 
73 -93 -90 75 -94 -11 
74 -100 -91 -25 -88 -64 
75 -100 -93 125 -47 18 
76 -93 64 300 335 154 
77 -93 93 675 24 486 
See Footnote at end of table. (Tables 31 & 32 continued on next page) 
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Table 31. York River annual dockside value in thousands of dollars 
(unadjusted). 
Gizzard Grey 
Eel Shad Trout Hard Clam Menhaden Oyster 
1955 7 ( 1) 28 24 5 605 
56 4 (1) 18 29 2 1,057 
57 4 (1) 1 37 3 1,073 
58 6 (1) ( 1) · 52 3 1,471 
59 5 ( 1) 1 52 4 1,097 
62 2 (1) 9 98 40 171 
63 3 ( 1) ( 1) 109 10 799 
64 ( 1) (1) (1) 183 23 1,583 
65 5 ( 1) 3 64 56 694 
·66 1 ( 1) 2 127 16 321 
67 10 1 72 19 371 
68 6 ( 1) 2 80 12 192 
69 8 2 89 29 188 
70 20 5 62 69 221 
71 10 ( 1) 3 129 ( 1) 162 
72 11 253 1 llO 
73 6 76 236 ( 1) 45 
74 (1) 12 579 61 
75 19 37 266 1 79 
76 11 43 ll3 14 165 
77 4 147 81 16 140 
Average 6 (1) 19 130 15 505 
Table 32;, Percent annual variation of York River values from average, by 
species. Positive values are without sign. 
1955 17 47 -82 ,-67 20 
56 -33 -5 -78 -87 109 
57 -33 -95 -72 -80 ll2 
58 0 -100 -60 -80 191 
59 -17 -95 -60 -73 117 
62 -67 -53 -25 167 -66 
63 -so -100 -16 -33 58 
64 -100 -100 41 53 213 
65 -17 -84 -51 273 37 
66 -83 -89 -2 7 -36 
67 67 -95 -45 27 -27 
68 0 -89 -38 -20 -62 
69 33 -89 -32 93 -63 
70 233 -74 -52 360 -56 
71 67 -84 -1 -100 -68 
72 -100 -42 95 -93 -78 
73 0 300 82 -100 -91 
74 -100 -37 345 -100 -88 
75 217 95 105 -93 -84 
76 83 126 -13 -7 -67 
77 -33 674 -38 7 -72 
· (Tables 31 & 32 continued on next page) 
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Table 31 • York River annual dockside value in thouands of dollars 
(unadjusted). 
American Snapper Striped White 
Shad Turtle SEot Bass Swellfish Perch 
1955 92 5 24 9 1 1 
56 104 4 7 19 ( 1) 3 
57 156 1 8 22 ( 1) 3 
58 114 1 14 21 (1) 3 
59 89 3 21 33 (1) 2 
62 31 2 24 40 (1) 11 
.63 41 2 5 33 (1) 5 
64 70 4 29 21 5 1 
65 69 7 4 42 15 5 
66 42 4 3 72 1 7 
67 36 3 3 16 (1) 6 
68 19 2 3 27 2 7 
69 27 2 6 29 7 8 
70 56 (1) 55 12 1 2 
71 9 10 20 8 
72 59 4 28 21 (1) 3 
73 47 10 32 4 
74 26 5 10 19 (1) 
75 59 12 19 2 
76 44 3 14 15 8 
77 342 77 13 ( 1) 
Average 73 2 17 25 2 4 
Table 32. Percent annual variation of York River values from average, by 
species. ]?dsitive values are without sign. 
1955 26 150 41 -64 -50 -75 
56 42 100 -59 -24 -100 -25 
57 114 -50 -53 -12 -100 -25 
58 56 -50 -18 -16 -100 -25 
59 22 50 24 32 -100 -50 
62 -58 0 : 41 60 -100 175 
63 -44 0 -71 32 -100 25 
64 -4 100 71 -16 150 -75 
65 -5 250 -76 68 650 25 
66 -42 100 -82 188 -50 75 
67 -51 50 -82 -36 -100 50 
68 -74 0 -82 8 0 75 
69 -63 0 -65 16 250 100 
70 -23 -100 224 -52 -50 -50 
71 -88 -100 I -41 -20 -100 100 
72 -19 100 65 -16 -100 -25 
73 -36 -100 -41 28 -100 0 
74 -64 150 -41 -24 -100 -100 
75 -19 -100 -29 -24 -100 -50 
76 -40 50 -18 -40 -100 100 
77 368 -100 353 -48 -100 -100 
(1) Less than 500 pounds or $500. 
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Table 33, Rappahannock River annual landings in thousands of pounds round 
weight. Includes Corrotoman River, 
Catfish & 
Alewife Blue Crab Bluefish CarE Bullhead Croaker 
1955 1,682 2,497 25 26 198 1,438 
56 2,093 2,546 6 39 192 904 
57 1,176 2,860 10 46 296 1,438 
58 1,635 2,309 7 28 82 1,755 
59 1,795 1,652 4 47 183 829 
62 3,064 3,580 23 45 270 18 
63 3,868 2,872 17 22 87 ( 1) 
64 4,914 3,919 2 17 178 1 
65 4,139 4,652 8 10 101 41 
66 4,416 7,027 1 55 149 49 
67 2,655 5,230 4 37 197 4 
68 4,170 5,042 2 10 206 
69 4,168 4,020 ( 1) 38 230 
70 834 3,961 (1) 19 192 
71 975 2,325 27 11 85 14 
72 1,399 1,282 41 21 70 (1) 
73 1,314 1,389 9 13 99 21 
74 2,784 2,386 162 18 115 21 
75 1,863 1,965 82 8 188 176 
76 925 2,039 106 14 167 136 
77 694 2,893 151 12 449 664 
Average 2,408 3,164 33 26 178 358 
Table 34. Percent annual variation of Rappahannock River landings from average, 
by species. Positive values are without sign. 
1955 -30 -21 -24 0 11 302 
56 -13 -20 -82 50 8 153 
57 -51 -10 -70 77 66 302 
58 -32 -27 -79 8 -54 390 
59 -25 -48 -.88 81 3 132 
62 27 13 -30 73 52 -95 
63 61 -9 -48 -15 -51 -100 
64 104 24 -94 -35 0 -100 
65 72 47 -76 -62 -43 -89 
66 83 122 -97 112 -16 -86 
67 10 65 -88 42 11 -99 
68 73 59 -94 -62 16 -100 
69 73 27 -100 46 29 -100 
70 -65 25 -100 -27 8 -100 
71 -60 -27 -18 -58 -52 -96 
72 -42 -59 24 -19 -61 -100 
73 -45 -56 -73 -50 -44 -94 
74 16 -25 391 -31 -35 -94 
75 -23 -38 148 -69 6 -51 
76 -62 -36 221 -46 -6 -62 
77 -71 -9 358 -54 152 85 
See Footnote at end of taole. (Tables 33 & 34 continued on next page) 
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Table 33. Rappahannock River annual landings in thousands of pounds round 
weight. Includes Corrotoman River. 
Gizzard Grey 
Eel Shad Trout Hard Clam Menhaden Oyster 
1955 45 36 130 622 4,269 
56 49 29 28 812 3,321 
57 33 31 29 3,270 2,848 
58 48 27 26 3,533 4,540 
59 78 30 20 4,081 5,134 
62 31 5 121 5,024 3,129 
63 34 3 13 3,710 2,423 
64 17 3 24 4,156 3,461 
65 43 1 35 4,998 2,023 
66 51 1 32 2,273 1,888 
67 69 2 16 2,100 1,782 
68 64 ( 1) 16 1,553 2,575 
69 63 71 1,094 2,316 
70 155 224 2,508 3,340 
71 174 4 100 296 2,752 
72 15 (1) 47 816 1,645 
73 26 11 1,247 1,890 
74 270 20 69 3,913 2,889 
75 179 29 13 8,613 2,530 
76 53 3 148 11,134 1,530 
77 7 1 208 9,575 1,240 
Average 7.2 11 66 3,587 2,739 
Table 34 . Percent annual variation of Rappahannock River landings from average, 
by species. Positive values are without sign. 
1955 -37 227 100 -83 56 
56 -32 164 -57 -77 21 
57 -54 182 -55 -9 4 
58 -33 145 -60 -2 66 
59 8 173 -69 14 87 
62 -57 -55 86 40 14 
63 -53 -73 -80 3 -12 
64 -76 -73 -63 16 26 
65 -40 -91 -46 39 -26 
66 -29 -91 -51 -37 -31 
67 -4 -82 -75 -41 -35 
68 -11 -100 -75 -57 -6 
69 -12 -100 9 -70 -15 
70 115 -100 245 -30 22 
71 142 -64 54 -92 0 
72 -79 -100 -28 -77 -40 
73 -64 -100 -83 -65 -31 
74 275 82 6 9 5 
75 149 164 -100 140 -8 
76 -26 -73 128 210 -44 
77 -90 -91 220 167 -55 
(Tables 33 &34 continued on next page) 
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Table 33 . Rappahannock River annual landings in thousands of pounds round 
weight. Includes Corrotoman River. 
American Snapper Striped White 
Shad Turtle S:eot Bass Swellfish Perch 
1955 313 27 204 147 45 105 
56 312 3 290 91 9 122 
57 455 5 200 152 23 175 
58 413 9 507 185 18 195 
59 299 2 239 285 29 205 
62 263 23 126 198 26 54 
63 534 14 95 342 47 43 
64 304 45 158 190 620 25 
65 296 59 27 222 1,483 38 
66 569 33 61 465 761 100 
67 253 18 164 107 320 66 
68 371 13 27 153 89 37 
69 410 19 44 270 186 65 
70 860 1 545 91 29 26 
71 245 71 143 69 
72 36 6 136 159 8 llO 
73 67 ( 1) 18 334 89 
74 121 105 762 93 
75 76 1 119 264 73 
76 29 1 34 150 52 
77 49 1 ll2 214 87 
Average 299 13 156 234 176 87 
Table 34, Percent annual variation of Rappahannock River landings from average, 
by species. Positive values are without sign. 
1955 5 108 31 -37 -74 21 
56 4 -77 86 -61 -95 40 
57 52 -62 28 -35 -87 101 
58 38 -31 225 -21 -90 124 
59 ' 0 -c85 53 22 -84 136 
62 -12 77 -19 -15 -85 -38 
63 79 8 -39 46 -73 -51 
64 2 246 1 -19 252 -71 
65 -1 354 -83 -5 743 -56 
66 90 154 -61 99 332 15 
67 -15 38 5 -54 82 -24 
68 24 0 -83 -35 -49 -57 
69 37 46 -72 15 6 -25 
70 188 -92 249 -61 -84 -70 
71 -18 -100 -54 -39 -100 -21 
72 -88 -54 -13 -32 -95 26 
73 -78 -100 -88 43 -100 2 
74 -60 -100 -33 226 -100 7 
75 -75 -92 -24 13 -100 -16 
76 -90 -92 -78 -36 -100 -40 
77 -84 -92 -29 -9 -100 0 
(1) Less than 500 pounds or $500. 
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Table 35 • Rappahannock River annual dockside value in thousands of dollars 
(unadjusted). 
Catfish & 
Alewife Blue Crab Bluefish CarE Bullhead Croaker 
1955 19 153 3 1 12 115 
56 28 171 1 2 12 65 
57 12 250 1 2 27 157 
58 16 158 ( 1) 1 7 159 
59 26 173 (1) 1 13 124 
62 59 260 3 1 18 4 
63 68 197 2 1 6 ( 1) 
64 95 301 ( 1) ( 1) 12 (1) 
65 54 416 1 ( 1) 9 4 
66 76 475 (1) 2 18 6 
67 58 319 (1) 2 26 1 
68 70 544 ( 1) (1) 30 
69 83 390 ( 1) 1 32 
70 17 230 ( 1) ( 1) 29 
71 27 192 3 ( 1) 12 2 
72 42 152 3 1 7 ( 1) 
73 43 135 1 1 12 3 
74 82 276 14 1 18 4 
75 68 290 6 ( 1) 29 22 
76 37 427 6 1 28 22 
77 28 597 8 ( 1) 77 61 
Average 48 291 2 1 21 36 
Table 36. Percent annual variation of Rappahannock River values from average, 
by species. Positive values are without sign. 
1955 -60 -47 50 0 -43 219 
56 -42 -40 -50 100 -43 81 
57 -75 -13 -50 100 29 336 
58 -67 -45 -100 0 -67 342 
59 -46 -40 -100 0 -38 244 
62 23 -9 50 0 -14 -89 
63 42 -31 0 0 -71 -100 
64 98 5 -100 -100 -43 -100 
65 13 45 -50 -100 -57 -89 
66 58 66 -100 100 -14 -83 
67 21 12 -100 -100 24 -97 
68 46 90 -100 -100 43 -100 
69 73 36 -100 0 52 -100 
70 -65 -20 -100 -100 38 -100 
71 -44 -33 50 -100 -43 -94 
72 -12 -47 50 0 -67 -100 
73 -10 -53 -50 0 -43 -92 
74 71 -3 600 0 -14 -89 
75 42 1 200 -100 38 -39 
76 -23 48 200 0 33 -39 
77 -42 76 300 -100 267 67 
See Footnote at end of table. (Tables 35 & 36 continued on next page) 
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Table 35. Rappahannock River annual dockside value in thousands of dollars 
(unadjusted). 
Gizzard Grey 
Eel Shad Trout Hard Clam Menhaden Oyster 
1955 5 (1) 11 6 1,888 
56 5 (1) 3 8 1,506 
57 4 ( 1) 2 33 1,377 
58 6 (1) 2 44 2,643 
59 8 ( 1) 2 71 3,207 
62 4 ( 1) 13 84 2,596 
63 4 ( 1) 1 49 1,862 
64 1 ( 1) 2 74 2,541 
65 7 (1) 3 73 1,727 
66 9 ( 1) 3 38 1,320 
67 11 ( 1) 2 35 1,099 
68 9 (1) 1 21 1,742 
69 10 10 22 1,566 
70 24 25 51 2,283 
71 29 (1) 12 2 1,859 
72 4 ( 1) 5 11 1,192 
73 8 1 25 1,375 
74 70 ( 1) 12 81 2,108 
75 56 (1) 13 169 2,044 
76 19 ( 1) 25 229 1,606 
77 2 ( 1) 27 220 1,429 
Average 14 (1) 8 64 1,856 
Table 36.. Percent annual variation of Rappahannock River values from average, 
by species. Positive values are without sign. 
1955 
56 
57 
58 
59 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
-64 
-64 
-71 
-57 
-43 
-71 
-71 
-93 
-50 
-36 
-21 
-36 
-29 
71 
107 
-71 
-43 
400 
300 
36 
-86 
38 
-62 
-75 
-75 
-75 
63 
-87 
-75 
-62 
-62 
-75 
-87 
25 
213 
50 
-37 
-87 
50 
63 
213 
238 
-91 
-87 
-48 
-31 
11 
31 
-23 
16 
14 
-41 
-45 
-67 
-66 
-20 
-97 
-83 
-61 
27 
164 
258 
244 
2 
-19 
-26 
42 
73 
40 
0 
37 
-7 
-29 
-41 
-6 
-16 
23 
0 
-36 
-26 
14· 
10 
-13 
-23 
(Tables 35 & 36 continued on next page) 
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Table 35 . Rappahannock River annual dockside value in thousands of dollars 
( unadjusted) , 
American Snapper Striped White 
Shad Turtle S:eot Bass Swellfish Perch 
1955 53 4 16 29 1 5 
56 49 ( 1) 17 15 (1) 6 
57 75 1 15 22 1 10 
58 72 1 31 30 1 14 
59 .. 49 ( 1) 21 51 1 10 
62 39 3 11 29 1 4 
63 78 2 14 42 1 3 
64 42 7 25 30 12 2 
65 30 12 4 42 18 3 
66 50 7 6 91 9 10 
67 27 4 15 17 4 8 
68 20 3 3 28 2 4 
69 30 4 6 53 6 9 
70 64 ( 1) 44 19 1 4 
71 23 8 34 9 
72 3 1 13 33 ( 1) 13 
73 11 ( 1) 2 85 17 
74 16 15 147 18 
75 22 (1) 14 122 16 
76 11 ( 1) 7 76 13 
77 19 ( 1) 24 113 18 
Average 37 2 15 53 3 9 
Table 36, Percent annual variation of Rappahannock River values from average, 
by species. Positive values are without sign. 
1955 43 100 7 -45 -67 -44 
56 32 -100 13 -72 -100 -33 
57 103 -50 0 -58 -67 11 
58 95 -50 107 -43 -67 56 
59 32 -100 40 -4 -67 11 
62 5 50 -27 -45 -67 -56 
63 111 -7 -21 -67 -67 
64 14 250 67 -43 300 -78 
65 -19 500 -73 -21 500 -67 
66 35 250 -60 72 200 11 
67 -27 100 0 -68 33 -11 
68 -46 50 -80 -47 -33 -56 
69 -19 100 -60 0 100 0 
70 73 -100 193 -64 -67 -56 
71 -38 -100 -47 -36 -100 0 
72 -92 -50 -13 -38 -100 44 
73 -70 -100 -87 60 -100 89 
74 -57 -100 0 177 -100 100 
75 -41 -100 -7 130 -100 78 
76 -70 -100 -53 43 -100 44 
77 -49 -100 60 113 -100 100 
(1) Less than 500 pounds or $500. 
GENERAL SUMMARY 
This report provides landings and value information for 18 selec-
ted species that make up approximately 95% of Virginia's commercial 
catch: alewife, blue crab, bluefish, carp, catfish and bullhead, croaker, 
eel, gizzard shad, grey trout, hard clam, menhaden, oyster, shad, 
snapper turtle, spot, striped bass, puffer, and white perch. Virginia 
total landings and values by species are given for 1955-77, and James 
River, York River, and Rappahannock River annual landings and valu?s 
are included for comparison and analysis. The appendixes provide life 
history summaries for each species and show the primary gear used by 
Virginia fishermen. 
The 1955-77 average catch for all Virginia species was 458 million 
pounds worth an average of 26. 3 million dollars dockside. Within the 
grand average, food fish contributed 34 million pounds worth 3. 9 million 
dollars, industrial fish averaged 359 million pounds worth 6. 9 million 
dollars, oysters contributed 12 million pounds valued at 7. 9 million dollars, 
hard clams averaged 1. 5 million pounds worth 1 million dollars, blue crabs 
contributed 40. 8 million pounds valued at 3. 6 million dollars, and all other 
species contributed 10 million pounds worth 3 million dollars. The three 
most .valuable species to Virginia are the oyster, menhaden, and blue crab. 
The long-term trend in total Virginia landings has been slightly down-
ward for the food species and slightly upward for the industrial species 
for 1955-77. Between 1972 and 1977, food fish landings rose to earlier 
levels -oate_Jifties and__early-_sixtfes} __ as thecroaker::- and weakfisnlfocame 
abundant again. Oyster catches have been declining Statewide since the 
fifties, whereas blue crab and hard clam catches rose through the mid-
sixties then entered a 13 year declining period. American shad and 
striped bass catches have been without definite trend 1955-77, although 
both species have declined since the early seventies. The white perch, 
139 
carp, and catfishes (all river species) have shown long-term downward 
trends primarily due to low market demand and the increased costs of 
harvesting low valued fish. 
The James, York and Rappahannock rivers combined have contri-
buted an average of 29% in pounds and 33% in value to the Statewide 
commercial catch of the food species (industrial catch excluded). The 
average yearly dockside value for all species for the respective rivers 
has been 1..46, 1.03, and 2.47 million dollars. Depending on river, the 
oyster catches have made up 48 to 75 percent of the total river value, 
food fish have made up 8 to 20 percent, and blue crabs 7 to 15 percent. 
The long-term trend in food fish and industrial fishes for all three rivers 
has been downward since 1965. 
From 1955 to 1973, the three rivers were remarkably close in annual 
fluctuations and longer trends of catch for the industrial fishes, the food 
fishes, and the shellfish. The Rappahannock landings improved dramat-
ically in 1974 and 1975, while James and York river landings continued to 
fall. By 1976 the York landings were returning to average, but the James 
landings fell to the lowest on record due to the fishing ban on several 
species. In 1977 James River landings reversed their 10 year decline 
despite the continued closure, while the York and Rappahannock landings 
rose above average. The value of the 1976 and 1977 James River catch 
was higher than any of the previous 10 years. The York River also had a 
substantial increase in total dockside value during 1976 and 1977. 
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Year by year comparisons of total landings, or the harvest of par-
ticular species between the rivers , incorporates the general "instability of fish 
population and undocumented changes in fishing effort. However, commer-
cial landings over several years can provide clues to determine if certain 
species are avoiding a river year after year. Among the selected species, 
the landings deviation graphs indicate blue crab, shad, oysters, and hard 
clams have had the same landings changes in the James as in the other 
rivers. For spot, striped bass, and grey trout the decline in landings 
started 3-5 years earlier in the James than in the other rivers. Since these 
three species were prohibited in the James during 1976, it is impossible 
to determine if catches would have risen in the James 1976+ as they did 
in the York and Rappahannock. Croaker landings were negligible in 
all rivers until 197 3. By· 1975 croaker landings were rising fast in the 
York and Rappahannock but remained very low-1n· th-e-James. Croaker 
was a prohibited species in the James during 1976+. 
Among the resident species, the oyster decline in the James followed 
the general decline of oysters in the York and Rappahannock rivers, al-
though occuring slightly afterwards. Hard clam catches have been steadily 
rising in the James with no sign of a decline through 1977, whereas the 
York began a severe decline in 1974. White perch landings in the James 
and York from 1966 to 1975 declined with similar rate, although the decline 
was less severe in the York. The catfish fishery prospered in the James 
after 1970 as the landings decreased in the other two rivers. From 197 5-77, 
all three rivers had good catfish landings. Eel landings in the three rivers 
have been nearly identical with all three declining to 80% below average in 
the early seventies followed by several years above average then another 
crash in 1976 and 1977. Snapper turtle catches in the James have been 
steadily rising while declining to low levels in the other two rivers. 
The potential for error in any analysis of the 1973-76 situation in the 
James is compounded by the fact that the National Marine Fisheries Service 
(Hampton) included the Hampton Roads catch in with the SW zone of Chesa-
peake Bay. This report has corrected the data for hard clams, but all 
other species are listed here as reported by NMFS. The James River blue 
crab landings were affected the most. The food fish and industrial fish 
landings in Hampton Roads have always been a very minor component of 
the river catch (J. Wallace, VMRC, Personal communication) thus the amount 
of error between actual and reported is very low. In 1977, NMFS returned 
to the zone designations used before 1973. 
The primary commercial species of the major rivers are the migratory 
food fish (spot, croaker, shad, striped bass, and grey trout), the shell-
fish (oysters, clams, and blue crabs), and the resident food fish (white 
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perch, the catfishes, carp and eel). Yearly landings without catch-
per-unit-of-effort ( c /f) statistics , only reflect the catch landed at fish 
houses in a river. The abundance (or availability) of a species must 
be inferred from that. The migratory nature of many of the species 
adds uncertainty to any analysis based solely on landings. Each year 
a particular species may distribute itself differently between the rivers, 
even if the returning population is unchanged from the previous river. 
Since striped bass and American shad are not homing species, their 
catch as adults in the rivers depends in part on migratory behavior. 
When spot, croaker and grey trout migrate to Virginia in .late spring, 
each species may favor one river more than another. Blue crabs and 
the industrial fish behave similarly. 
In May-June 1973 and again in 1974, large fish kills occurred in 
the lower James River (mile 5 to 25) due to excess chlorine· residuals 
in the open river from nearby sewage treatment plants. (Virginia State 
Water Control Board, 197 4) The primary species affected were menhaden, 
eel, spot, croaker, grey trout, and white perch. The latter four species 
were landed in low amounts in the James for those years compared to the 
York and Rappahannock. The chlorine impact on the James River popula-
tion of these species was not determined, but it seems more than coinci-
dental that a decline in the James landings occ~rred concurrently. White 
perch and striped bass in the James had b_een declining since 1970-71 with-
out apparent cause until the chlorine problem became a crisis with the 1973 
fish kill. By 1976 the chlorine problem had been "corrected" and white 
perch young were becoming abundant again in the James. 
The only period that the James has been out-of-step with the York 
and Rappahannock, or with the Virginia fishery in general, was during the 
early seventies. Based on comparison with the other rivers and the close 
similarity of all three rivers from 1955-70, the 1971 to 1975 landings of spot, 
croaker, striped bass , grey trout , and white perch were below expected in 
the ·James River. All other species were "equal to" or above landings in 
the York and Rappahannock. Neither river has shown distinct differences 
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from the others in the overall pattern of landings fluctuations, nor has 
either changed significantly in total fishery productivity disproportiona~e 
to the others. 
The Virginia fishery in general remains healthy and productive in the 
Atlantic, the Chesapeake Bay and the major rivers. Oyster production may 
never reach previous levels unless MSX-is controlled~or a resistent oyster 
is developed. Striped bass and American shad production is highly cycli-:- · 
cal, but the spawning areas seem adequately clean to support a strong 
year class .. Shad production has fallen since the mid-sixties Statewide _but 
has increased in the James 1965-75. The croaker .and grey trout popula-
tions have been rising since the early seventies. Spot and menhaden have 
remained high despite several poor years in the seventies. The river fish-
eries have been declining as part of the total fishery resource but much of 
the decline is due to low market demand and consumer preference for marine 
species. 
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The Jam~s River. has been under increasing stress from sewage efflu-
ents, industrial loadings, shipping, toxic chemicals, and agriculture run-off. 
The York and Rappahannock by contrast receive far less contamination from 
any of these sources. The James has been very resilient to changes these 
pollutants would cause at higher concentrations, but the river (since at least 
1970) has started to show its capacity for alteration. Whatever the present 
state of the James the alterations thus far have not caused significant 
changes in its total fishery productivity. The early signs of deterioration 
are present and without refined attention to stabilizing and reducing the 
pollutant load, the pattern of the Hudson River could be repeated in the 
James within 10-20 years. 
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APPENDIX 
Life Histories of Selected Species 
ALEWIFE 
Alosa pseudoharengus 
Alewives inhabit estuaries and Atlantic coastal waters from Newfound-
land to South Carolina. - There are landlocked populations in the Great 
Lakes, the Finger Lakes of New York, and other areas. 
Alewives are anadromous. They spawn in tidal freshwaters of 10. 5 -
28 C from late March through April. Spawning occurs in large rivers, 
streams, small ponds, barrier beach ponds, and sometimes in rapid water. 
Peak activity occurs at night, usually in sluggish water 15-30 cm deep. 
Spawning activity ceases when the temperature exceeds 28 C. Eggs are 
initially adhesive and demersal. Within several hours after spawning, 
alewife eggs lose their adhesive property and enter the water column. 
Larvae remain in the spawning areas and form schools within 1-2 weeks 
after hatching. 
As temperature declines, juvenile distribution shifts gradually down-
stream until fall when the main seaward migration to deep water occurs. 
Some juveniles overwinter in Chesapeake Bay, but most go directly to the 
Atlantic Ocean. A part of the overwintering population reappears in the 
rivers the next spring with spawning adults. 
Freshwater populations of alewife mature earlier and at smaller average 
size than salt water populations. Anadromous populations mature at 3-4 
years. Adults are found at sea except during spawning season. Mature 
alewives occur in schools and their oceanic movements are restricted to 
coastal waters near the estuaries that were their nursery grounds. During 
late February and early March as spawning season approaches, adult ale-
wives begin to migrate into Chesapeake Bay and its tributaries. Alewives 
feed on mysids, gastropods, and amphipods .- Feeding intensity is reduced 
prior to downriver migration in the fall. 
In the middle Atlantic estuarine area, alewives are of commercial impor-
tance only in Chesapeake Bay and North Carolina. Alewives are canned or 
salted, and the roe is valued more than the flesh. They are primarily an 
industrial fish, and most of the catch is reduced to meal and used as live-
stock and poultry food. 
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BLUE CRAB 
Callinectes sapidus 
Blue crabs occur from New Jersey to Florida and along the Gulf 
Coast to Texas. They have been introduced to European waters and in 
recent years have become abundant on the coast of Israel. 
In the Chesapeake Bay region, blue crabs mate in brackish water 
between early May and October. Peak mating activity occurs during ,late 
. August and early September. Females mate only once, while in the soft 
shell stage. They store sperm from the male in their seminal receptacles 
for later use during spawning season. After mating, females move from 
brackish water to more saline areas nearer the ocean. The males remain 
behind in the estuaries and may move further upstream and mate with 
other females. The first spawning sometimes occurs two months after 
mating but more often occurs the following year. Peak spawning activity 
occurs during the last week of May and the first half of June. Eggs are 
carried in a large mass (sponge) on the abdomen of the female for about 
two weeks before hatching. 
After hatching, the young crabs pass through two stages of meta-
morphosis, zoea and megalops. Zoea are free-swimming or they may 
drift about helplessly in the water. After molting seven times, the zoea 
become megalops. The megalops stage lasts only a few days. When they 
molt (only once), the "first crabs" appear with the typical body shape of 
adult crabs. 
Young crabs begin migrating from the southern part of the bay and 
adjacent ocean waters into the rivers early in August. They occur in 
brackish waters of less than 20 ppt which they utilize as nursery areas. 
When water temperature falls to 5 C, crabs undergo semihibernation. They 
resume upriver movement the following spring. Young crabs reach adult 
size during their stay within the nursery grounds. 
Blue crabs mature in 14-18 months. Adult females are 5 inches wide 
(width at widest portion of back) at maturity and thereafter cease to grow. 
Males mature at a smaller size, 4 inches wide, but continue to grow. After 
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mating, adult females migrate from the nursery grounds to water with 
salinity above 20 ppt. Adult males remain in the brackish river waters. 
Blue crabs are omnivorous, and their diet includes fresh and decaying 
fish, meat, and vegetation. Blue crabs have a potential longevity of 
3- 3-! years. Their average life span, however, is probably less than 
one year. 
Blue crabs are of major commercial importance in Virginia. Females 
of all sizes are legally permitted, but eggbearing females are protected 
from May 15 until September 15. The minimum legal size for males is three 
inches, and male blue crabs are more sought after because of their higher 
yield of meat. 
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BLUEFISH 
Pomatomus saltatrix 
Bluefish occur in tropical and temperate parts of the Atlantic, Indian, 
and Pacific oceans, as well as the Mediterranean and Black seas. In the 
western Atlantic, they range from Nova Scotia to Argentina including the 
Gulf of Mexico and Bermuda. 
Atlantic bluefish spawn offshore over the outer half of the continental 
shelf from June through August. Peak spawning activity occurs near sun-
down in water of 18. 0 - 26. 3 C and salinity of 34. 9 - 36. 6 ppt. 
Hatching and early larval development take place in the ocean. Eggs 
are pelagic and highly buoyant. The incubation period lasts 46-48 hours. 
The greatest concentrations of larvae are found at or near the water sur-
face in the spawning area, although small larvae have been reported just 
inside Chesapeake Bay. Larvae that hatch off Chesapeake Bay migrate 
inshore and south. 
Juveniles enter Chesapeake Bay and its tributaries during late summer 
and fall. They occur along ocean beaches and in estuaries, creeks, and 
rivers over sand and gravel bottoms. Young may ascend rivers for consi-
derable distances (juveniles have been found in the Rappahannock River 
135 kilometers from the mouth of Chesapeake Bay). Juveniles occur near 
the surface in water of 15. 2 - 31. 2 C at all salinities. 
Bluefish of both sexes mature at 300 mm. In the Chesapeake Bay 
area, adult bluefish move inshore from May through August and leave 
in November. Fish of similar size travel in schools and their inshore-
offshore annual movements are regulated by the yearly cycle of temperature. 
Mature bluefish occasionally ascend brackish portions of rivers, but their 
minimum salinity tolerance is 7. 0 ppt and they are seldom found in water 
below 14 C. Adult bluefish feed throughout the water column on a large 
variety of fishes and invertebrates. They are voracious, highly predatory, 
and rely on their vision to locate and capture prey. Bluefish are one of 
the most sought after sport and food fishes in Chesapeake Bay. Their 
value as a sport fish may exceed their importance as a commercial species. 
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CARP 
Cyprinus carpio 
Carp are native to temperate parts of Asia and Europe , and have 
been widely introduced throughout North America. They occur in the 
upper rivers of Virginia at salinities below 2 ppt, but are mainly found 
in freshwater. 
Carp usually spawn in shallow weedy areas of freshwater lakes, 
tributaries, and marshes from late March to August. Spawning occurs 
throughout the day, but peak spawning activity occurs at dawn or mid-
day in water of 18-22 C. Eggs are demersal and adhesive and are depo-
sited in clusters that adhere to aquatic vegetation, roots, twigs, and 
stones. Larvae are found over mucky bottoms in shallow areas of dense 
vegetation. 
Juvenile carp move to deeper water when they reach a length of 
25 mm. Carp are mainly herbivorous, but they will eat almost anything 
found with the mud or attached to the vegetation. 
Female carp mature at 2-5 years with minimum size ranging from 140 
to 250 mm total length. Males mature at 1-4 years with minimum size 
ranging from 178-220 mm. Adults are found in warm, shallow waters of 
rivers, lakes, and reservoirs usually in association with aquatic vegetation. 
As the temperature reaches 10 C, schools of mature carp migrate into lake 
shallows, tributaries, and ponds prior to spawning. Carp are capable of 
surviving in highly polluted water. 
In the markets of the Chesapeake Bay region, carp are considered 
inferior food fish. 
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BROWN BULLHEAD 
Ictalurus nebulosus 
Brown bullheads. occur throughout southern Canada and the eastern 
United States. They have been introduced to the Pacific coast. 
Brown bullheads spawn during May and June in freshwater of 21-25 C. 
Peak spawning activity occurs from early morning to afternoon in shallow 
areas of sluggish, weedy, muddy streams and lakes. Eggs are demersal 
and adhesive and are deposited in clusters into excavated nests, manmade 
objects, or natural cavities. One or both parents attend the egg clusters 
and aerate them. The incubation period is 5 days at 25 C and 8 days at 
20-21 C. Yolk-sac larvae lie in tight masses at the bottom for 5-16 days, 
and development proceeds directly from yolk-sac larvae to juvenile. 
Schools of juvenile bullheads are guarded for several weeks by one or 
both parents. Young occur over muddy bottoms among vegetation or under 
other suitable cover, and are often found in shallow ditches. 
Brown bullheads mature at 3 years with minimum length at maturity 
of 178 mm. Schools of adults occur over mud bottoms or among aquatic 
vegetation in ponds, sluggish rivers, reservoirs, swamps, stagnant water, 
and occasionally in clear, clean water. Their maximum salinity tolerance. 
is 10 ppt, and distribution in the coastal rivers is limited by the extent of 
freshwater intrusion. Brown bullheads are a resident estuarine species 
with no apparent migratory tendencies. They occur in dense aggregations 
in the tidal tributaries of Virginia and are usually restricted to deep canals. 
Bullheads are largely nocturnal and feed- on amphipods, mysids, all forms 
of insects, small bivalves, annelids, worms, and crabs . 
. Brown bullheads are of minor commercial importance in Virginia. 
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CHANNEL CATFISH 
Ictularus punctatus 
Channel catfish occur from the Hudson Bay region south to northern 
Mexico, and west through New Mexico, Colorado, and Montana--.- -T-hey have 
been introduced to the Pacific coast drainage system. 
Channel catfish spawn from March through July in water of 21-29 C 
and salinity of 2 ppt and less. Eggs are adhesive and demersal. They 
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are deposited in large gelatinous masses into nests constructed by the male 
in weedy places near the shore of lakes and small streams , under rock 
ledges, and in manmade containe_rs. The incubation period is 6-9 days at 
27-28 C. The yolk-sac larvae lie in a mass on the bottom and are guarded 
by the male. Development proceeds directly from yolk-sac larvae to juvenile. 
Juveniles occur in schools during daylight and make excursions to the 
surface to feed. The schools disperse at night, and the young feed singly 
in quiet shallow water over sand bars, around drift piles, and among rocks. 
Optimum growth occurs in salinities of less than 11 ppt. 
Channel catfish mature at 18 months to 9 years with minimum length at 
maturity of 165 mm. They are present in all major tributaries to Chesapeake 
Bay and are found in river channels, lakes, ponds, stagnant pools, and in 
clear to muddy water over bottoms of sand, gravel and mud. Channel catfish 
are abundant downstream from sandbars and in pools below dams. They are 
seldom found among dense vegetation. Adult channel catfish are most active 
at sunrise and sunset, and they prefer water of above 21 C and salinity 
below 1. 7 ppt. Their maximum salinity tolerance is 19. 0 - 21. 0 ppt. Channel 
catfish are a resident estuarine spec:ies with no apparent migratory tendencies, 
and distribution in the coastal rivers is limited by the extent of freshwater 
intrusion. Channel catfish feed on amphipods, mysids, all forms of insects, 
small bivalves, annelid worms , and crabs. 
Although of minor commercial importance as a component of the total 
Virginia catch, channel catfish are very important to the James River fishery. 
WHITE CATFISH 
Ictalurus catus 
White catfish occur in coastal streams from Pennsylvania and New York 
south to Florida, and west along the Gulf coast to _the Escambia drainage 
system. They have been introduced to the Pacific coast, Nevada, and Lake 
Erie. 
White catfish spawn during May and June in still or running freshwater 
of around 21 C. Eggs are demersal and adhesive. They are deposited in 
masses that are aerated by the male parent into nests built near sand and 
gravel banks. The incubation period is 6-7 days at 23. 9 - 29. 4 C, and 
development proceeds directly from yolk-sac larvae to juvenile. 
Juveniles occur in schools throughout their first summer and are ini-
tially guarded by the parents. Optimum growth occurs in salinity of 11 ppt 
or less. 
White catfish mature at 1- 2 years with minimum length at maturity of 
152-211 mm FL. Adults are found in lakes and ponds and in sluggish areas 
of river channels and streams. They frequently occur over heavily silted 
bottoms , and they avoid areas of dense vegetation. White catfish are a 
resident estuarine species and have no apparent migratory tendencies. Their 
maximum salinity tolerance is 14. 5 ppt, and distribution in the tidal tribu-
taries of Chesapeake Bay is limited by the extent of freshwater intrusion. 
White catfish are of minor commercial importance in Virginia, but they 
are very important to the James River fishery. 
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ATLANTIC CROAKER 
Micropogonias undulatus 
Atlantic croakers occur along the western Atlantic coast from Cape 
Cod, Massachusetts, to Mexico. They are uncommon north of New Jersey. 
Croakers spawn from August to December in continental shelf waters. 
In populations of croaker found north of Cape Hatteras, peak spawning 
activity occurs in August or September. Croaker eggs are small and 
pelagic, and larvae have been found in the upper Chesapeake Bay in water 
of 0-24 C having salinity of 0-21 ppt. 
Juvenile croakers migrate to river channels and use the oligohaline 
zone as a nursery ground. In the Chesapeake region juveniles are most 
abundant midway up estuaries where salinity is about 18 ppt, and they 
are also common in shoal waters of moderate depth. Croakers are bottom 
feeders, but many juveniles and adults feed in the water column. They 
eat mysids , amphipods , and annelids , and do not prey on other fish to 
any significant degree. When temperatures drop in early fall, larger 
young migrate offshore with the adult croakers. Very small fish over-
winter in the rivers. 
Atlantic croakers mature at age 2 and 200 mm in length. Adults 
migrate into Chesapeake Bay and its estuaries during March and April 
and randomly throughout the summer. They are most abundant near the 
mouths of tidal sounds over bottoms of mud and sand and several miles 
offshore in depths of 6 to 54 m. Mature croakers leave the Chesapeake 
Bay area between July and mid-September. Main ocean ward movement 
occurs in August when they migrate to the coastal waters of North Carolina. 
The Atlantic croaker is one of the most valuable and abundant food 
fishes found in Chesapeake Bay. Although popular due to its low price, 
its quality is considered inferior to the spot. Croakers are sold fresh as 
pan fish. 
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AMERICAN EEL 
Anguilla rostrata 
American eels range along the Atlantic coast from Greenland to 
Panama and the West Indies. 
The spawning grounds of the American eel are between Bermuda 
and the West Indies, or in the vicinity of the Sargasso Sea. It is 
believed that eels spawn during winter, and possibly from January through 
July, in water of 15-16 C and salinity of 35-37 ppt, but these figures 
are not based on actual observations. According to their size, female eels 
deposit from 7-13 million eggs. After spawning, the adults die. 
Eel eggs are assumed to be pelagic. Embryos float in the upper to 
intermediate water layers and get nourishment from the yolk-sac. The 
embryonic phase lasts only a few days and then development into lepto-
cephali (marine larvae) occurs. 
Leptocephali drift on the surface of ocean currents towards North 
America. Migration takes from 1-2 years during which the larvae feed 
on microplankton. Initially larvae move passively with the currents, but 
as the time for transformation approaches they become strong and active 
swimmers. 
Metamorphosis from leptocephali into glass eels probably occurs when 
the young pass through the edge of the Gulf Stream. Young move shore-
ward and normally arrive in mid-Atlantic estuaries as post metamorphic 
glass eels during March. Glass eels (elvers) are found both in coastal 
and offshore waters, and specimens as small as 48 mm have been reported 
in Chesapeake Bay. Glass eels inhabit warm coastal marine waters and they 
ascend streams in immense numbers. Only female elvers ascend to fresh 
water.- Males-remain in the---estuarine waters-~-·· Timff,---duratiorr;-and extent----
of upstream movement vary with locality and from year to year. 
Growth occurs during the yellow eel phase, which lasts for several 
years. Yellow eels are found in tidal waters, sometimes up to the tide line, 
but they prefer slow moving muddy rivers, alkaline lakes, drainage ditches, 
and brackish coastal lagoons over mud and sandy stone bottoms with heavy 
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vegetation. During winter, eels hibernate in mud at depths of about 
150-200 mm. 
American eels may live from 2-30 years in freshwater before re-
turning to the sea. Most, however, begin to migrate after 4-6 years of 
growth. Eels mature when they are between 5 and 18 years old. Males 
have a minimum length at maturity of 280 mm, and females have a minimum 
length at maturity of 457 mm. Adult eels occur in freshwater lakes and 
rivers and in brackish estuaries and coastal marine waters. They are 
abundant thro-q.ghout Chesapeake Bay and in the coastal waters of Virginia. 
Eels are wholly carnivorous and their diet is very similar to that of a trout. 
They feed on insects, fish, crustaceans, snails, worms, and even one 
another on occasion. Eels move and feed mainly at dusk and dawn and 
often in muddy water. Their vision is limited and to capture food eels 
depend on the sensory cells of their nostrils and their lateral line pores 
to detect smells and vibrations. 
As maturity progresses, a second metamorphosis occurs and yellow 
eels develop into silver eels preparatory to spawning migration. Migration 
from the Chesapeake Bay region occurs in November, and downstream 
movements are most prevalent during warm, dark, and stormy nights. 
Eels can travel from freshwater to salt water and vice versa without harm. 
An instantaneous change in temperature of over 4 C, however, is lethal. 
After returning to the spawning grounds, adult eels mate, reproduce, and 
then die. 
Eels are a commercially important export fishery, and local researchers 
are currently exploring the feasibility of eel mariculture. At this time, eels 
in the Chesapeake area are used mainly as salted bait for catching crabs on 
trot lines. 
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GIZZARD SHAD 
Dorosoma cepedian um 
Gizzard shad inhabit fresh and brackish waters along the Atlantic 
coast and many landlocked lakes and ponds throughout eastern and cen-
tral North America. 
In the Chesapeake Bay region, gizzard shad spawn during May or 
June in freshwater of 10- 23 C. Spawning occurs near the water surface 
of ponds, lakes, and large rivers in shallow water along the shoreline. 
Peak spawning activity occurs at midday in water above 18 C. Eggs are 
demersal and adhesive, and larvae are most abundant in surface waters 
of the spawning areas. 
Juvenile gizzard shad are found in greatest abundance well upstream 
from brackish water. They inhabit shallow inshore waters with mud bot;-: 
toms, and except for a short time after hatching, gizzard shad are mainly 
herbivorous. They feed on microscopic plants, phytoplankton, zooplankton, 
and algae derived from mud. At water temperatures below 2. 2 C, juvenile 
mortality rates are high. 
Gizzard shad usually mature at 178-279 mm during their second or 
third year, although some females mature at one year. Adults are found 
in quiet, brackish surface waters near the mouths of freshwater streams, 
and they are attracted by warm water flowing from industrial plants. 
Mature fish inhabit both clear and silty water, and they are found in 
greater numbers in water with salinity below 15. 0 ppt. Gizzard shad 
are abundant in Virginia rivers throughout the year and in Chesapeake 
Bay during fall. 
Gizzard shad are biologically important as a food for other fish. They 
are not valued as food by man because of their soft tasteless flesh and 
numerous fine bones. Commercially, gizzard shad are used for hog and 
cattle food, trout food , field fertilizer, and bait. 
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GREY TROUT (WEAKFISH) 
Cynoscion regalis 
Weakfish occur in the western Atlantic Ocean from Nova Scotia to 
the east coast of Florida. They are especially abundant from North 
Carolina northward. 
From May to September, weakfish spawn in the lower Chesapeake 
Bay and coastal waters adjacent to the Virginia Capes. Spawning areas 
include estuaries , inlets, sheltered coves , and river mouths. Peak 
spawning activity occurs during June and July in water of 15. 5 - 23. 5 C 
with salinity of 12 - 32. 5 ppt. Eggs are free floating and· initially buoyant 
but become heavier with development. Optimum hatch occurs in waters of 
18. - 24 C that have salinity ranging from 10-- 33 ppt. Low salinity in-:-
shore waters are utilized as nursery grounds, and larvae are taken in 
Chesapeake Bay from May through August in waters of 17.0 - 26.5 C 
and sa1iriity of 12. 0 - 31. l ppt. Weakfish larvae sink to the bottom and 
may be carried upstream by subsurface currents. 
Juvenile weakfish are found in Chesapeake Bay from March through 
October over soft muddy bottoms in low salinity areas such as brackish 
coves and creeks. They are euryhaline and are taken in salinities from 
5 - 32 ppt. Young weakfish feed primarily on small crustaceans. During 
late summer, distribution shifts downstream. Juveniles leave their coastal 
nursery areas during winter to seek warmer offshore waters .. 
Both sexes of weakfish reach maturity as yearlings or at age two, 
depending on growth. In Chesapeake Bay, schools of large two and three 
year old fish arrive in May and are followed in June and July by small one 
year old fish.. They inhabit waters of 9. 5 - 30. 8 C and salinity of 6. 6 -
32. 3 ppt and prefer shallow sandy bottom areas of surf, sounds, bays , 
inlets, salt water creeks and river estuaries. Adult weakfish are fast 
swimmers and feed in the upper to middle water column by sight. They 
prey on small fish such as silversides, anchovies , and the juveniles of other 
species that occupy the nursery grounds during the summer months. Weak-
fish are seasonal migrants and after spawning they return to the ocean, 
remaining near the coast. 
Weakfish are one of the most valuable food fishes taken in Chesapeake 
Bay. 
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HARD CLAM 
Mercenaria mercenaria 
Hard clams occur abundantly from Maine to Florida, and introduced 
populations can be found in the state of Washington and in England. 
Major fisheries exist in high salinity bays and sounds along the Atlantic 
Coast from Cape Charles at the mouth of Chesapeake Bay to Cape Cod, 
but the center of production is around Long Island, New York, and the 
New Jersey coastal bays. 
In the Chesapeake Bay region, clams spawn during summer in salinities 
above 15 ppt when water temperatures approach 20 C. Male clams release 
their sperm into the surrounding water and this stimulates the females to 
release their eggs. As water currents .mix the sperm and the eggs, fertil-
ization occurs externally. 
Development is rapid and by the end of the first day the eggs become 
larvae. Larvae swim and feed while drifting with the water currents. Be-
cause of this planktonic stage, old clam beds become repopulated and new 
populations are started in new areas. By the sixth to tenth day, the 
larvae begin to develop their shells and are unable to continue swimming 
freely. They settle to shell-covered bottoms or bottoms of mud and sand. 
After settling, young clams attach themselves to the bottom by means of 
thin strands of secreted material. 
Only 10% of all fertilized clam eggs survive long enough to settle and 
mature. Many larvae are eated by fish and crabs. Others die when cur-
rents carry them to polluted water, water of the wrong salinity, or areas 
with inadequate food to sustain them. 
Adult hard clams are sedentary bottom invertebrates. They occur 
only in water with salinity above 15 ppt, and most of the clams in Virginia 
occur in the subtidal lower portions of Chesapeake Bay. Hard-shelled clams 
use a muscular foot to burrow into the bottom mud or sand. Unless dis-
turbed or frighted, they usually remain near enough to the surface to keep 
the tips of their siphons exposed. Clams breathe and feed through two 
siphons. One siphon brings in water, oxygen, and food. Filtered water 
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is expelled through the other. In the mid-Atlantic region, hard clams 
are harvested from wild populations. In high salinity waters their 
abundance is limited by predators (blue crabs, conchs, sting rays, etc.) 
that feed on young clams. Larger clams have heavy shells and are well 
protected. 
Of the fourteen species of clams harvested .in the United States, 
the hard clam industry is the largest and most valuable. Only a small 
percentage of the east coast clam harvest comes from Chesapeake Bay. 
Small clams (littlenecks and cherrystones) for steaming and raw eating 
are in high demand and bring a premium price. Medium and chowder 
size clams are used in various clam dishes, stews, and soups. Hard clams 
are marketed at lower prices than oysters. 
158 
ATLANTIC MENHADEN 
Brevoortia tyrannus 
Atlantic menhaden occur from New Brunswick to the Everglades 
National Park, Florida. The prir!cipal fishing region extends from Long 
Island to North Carolina. 
In the Chesapeake Bay area, menhaden spawn at sea in continental 
shelf waters of 4. 4 - 23. 6 C and minimum salinity of 10 ppt during spring 
and fall. Peak spawning activity occurs in water of 15-18 C and salinities 
greater than 25 ppt. Eggs are pelagic and highly buoyant and are occa-
sionally found in the lower Chesapeake Bay. The incubation period is 
42-54 hours at 15-20 C. 
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Menhaden larvae are pelagic and spend their first weeks of growth at 
sea. At 10 mm and larger, they migrate to estuarine waters and occur in 
upper Chesapeake Bay tributaries from late May to November. In the estu-
aries, menhaden larvae are found downriver in salinity of 0- 3 ppt. Larvae 
have a temperature range of 0-25 C, but most inhabit water of 15. 8 - 18. 5 C. 
Juvenile menhaden are present in the Chesapeake Bay and tributaries 
from late May to November. They occur in salinity of 0-15 ppt. As cool 
weather approaches, juveniles migrate to sea. Some, however, overwinter 
in the major estuaries. 
About 80 percent of the Atlantic menhaden population matures at age 2 
with minimum length at maturity of 195-320 mm. Adults are found near the 
surface in shallow waters overlying the continental shelf, and they are most 
abundant in waters immediately adjacent to major estuaries. Although mature 
menhaden occur in all salinities , growth and metabolism are 10% greater in 
low salinity. Adult menhaden prefer temperature of 15-21 C. They are 
filter feeders and eat plankton, vegetable debris (mostly algae), some dia-
toms-, copepods, ~d.large numbers_of_ crab_Jarvae. _ __During _summer, pop_u-
lations of menhaden that occur north of Cape Lookout, North Carolina, 
migrate northward along the coast. Southern movement begins in September 
as the menhaden migrate to their offshore wintering grounds south of Cape 
Hatteras. Some overwintering of smaller fish occurs in the tributaries of 
Chesapeake Bay. 
The menhaden industry is commercially important in Chesapeake Bay. 
Menhaden oil is extracted and used to manufacture paints, varnishes, 
insect sprays, printing inks, and lubricants. Fish meal is used in hog 
and poultry foods , and fish scrap is used to make fertilizers. Menhaden 
are biologically fmportant as a fooa source for other· commercial and sport 
fishes. 
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EASTERN OYSTER 
Crassostrea virginica 
Eastern oysters occur from the Gulf of St. Lawrence to the Gulf of 
Mexico, as far south as Vera Cruz. The most productive areas are between 
Rhode Island and Texas, and Chesapeake Bay is by far the most productive 
region. 
Eastern oysters spawn in water of 20-28 C and salinity of 5-35 ppt. 
In the Chesapeake Bay region, spawning occurs intermittently from mid-
June until October. Peak spawning activity occurs when the water reaches 
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24 C. Both eggs and sperm are discharged into the water, and fertilization 
is external. The sex of an Eastern oyster is unstable, and between spawning 
seasons a change from male to female and vice versa sometimes occurs. 
During the first spawning season most individuals function as males. With 
increased size, the majority become females. 
Developing oyster eggs become part of the plankton. Development is 
rapid, and within 30 hours, free-swimming larvae are produced. The larval 
stage lasts for approximately two weeks. During this time oyster larvae 
are transported by tidal currents, sometimes for great distances. Many are 
eaten by jellyfish, barnacles, worms, and numerous larval and adult fishes 
and crustaceans. · Many die when they drift into unfavorable conditions. 
At the end of the two week period, most surviving larvae settle to the 
bottom and crawl about seeking suitable sites for attachment. If the young 
oysters remain on mud or shifting sand, they will die at the end of the 
larval stage. 
"Setting" or "spatfall" are terms commonly used to describe the attach-
ment process. Recently attached individuals are known as "spat". When 
larvae land on suitable sites such as old clean oyster shells (preferably) or 
artificial collectors made of plastic, cement, glass, etc., they produce secre-
tions which harden and cement them to the surface. Once attached the 
oysters can not move themselves again, and survival, growth, and reproduc-
tion depend largely on the tides. Unless transplanted, they remain and 
grow for 3-5 years to marketable size of 1 t - 3 inches. 
Eastern oysters mature within a year. Growth depends on the 
abundance of food, favorable temperatures, and optimum salinities among 
other factors. Low salinities in well over half of Chesapeake Bay provide 
sanctuaries where oysters grow unmolested by major predators and disease. 
"MSX"* is the most serious killer of oysters and now prevents production 
in a large section of the lower Bay. Although oysters have a salinity 
range of 5- 35 ppt, individual oyster beds are more productive in the estu-
aries where lower salinities prohibit the survival of natural enemies such 
as screwborers and starfish. Attached oysters draw food' to themselves by 
creating water currents with the cilia on their gills. They feed on diatoms, 
a variety of protozoans, and minute members of the nanoplankton. 
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Oysters are of major commercial importance in Virginia. The Chesapeake 
Bay has long provided the largest oyster fishery in North America. Most 
oysters are sold as fresh~shucked meats without further processing except 
to cleanse them. Some are sbld breaded for frying. Old oyster shells are 
used for a variety of industrial purposes, including chicken feed. Most of 
them, however , are saved and replanted later on the oyster beds to "catch" 
the new generation of oysters. 
* A parasitic protozoan, Haplosporidium costale 
AMERICAN SHAD 
Alosa sapidissima 
American shad occur in Atlantic coastal waters from southeastern 
Labrador to Florida. They have been introduced to the Pacific coast 
and are established from California to Alaska and along the eastern 
shores of the U.S. S. R. 
Shad are anadromous. They spawn in tidal freshwaters from mid-
April through May. Spawning areas are frequently near the mouths of 
creeks over sandy or pebbly shallows of 0. 9 - 12. 2 m. .Spawning occurs 
at all hours and peak spawning activity occurs when temperatures range 
from 12-21 C. Eggs are demersal but are easily scattered by river flow 
or tidal currents. Larvae are most abundant at the surface of fresh to 
brackish waters, and their maximum salinity tolerance is 7. 0 ppt. Larval 
movement is generally downstream. 
Juveniles move in schools from the spawning areas to nursery areas 
as temperature rises. Their diet will closely reflect the plankton crop in 
the nursery grounds but they prefer to feed on insect larvae. Young 
shad remain in estuarine waters during their growing season and prefer 
deep pools well away from the shoreline. In the fall, juveniles leave the 
rivers and migrate to the ocean where they remain for three to six years. 
Some migrate to the Gulf of Maine each summer. Prolonged exposure to 
temperature between 4-6 C and low levels of dissolved oxygen (0. 6 mg /1 
and below) cause juvenile mortalities. 
Male shad mature at a minimum age of two years with minimum size 
ranging from 305-447 mm FL. Females mature at a minimum age of two 
years and with minimum size ranging from 383-485 mm FL. Adult shad 
are found at sea except during spawning season. In the spring as 
spawning season approaches, schools of shad move shoreward to the 
freshwater zones of the rivers. Adult shad feed mainly on small crusta-
ceans. Little or no food is _eaten while migrating up rivers. After spawn-
ing, adults return to the sea and migrate northward along the Atlantic 
coast to the Gulf of Maine. 
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The shad fishery in Virginia is of major commercial importance. 
The catch is sold fresh and frozen, and a small amount is canned. Shad 
roe is considered a delicacy and sells well at a high price. 
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SNAPPER TURTLE 
Chelydra serpentina 
Common snapper turtles are more widely distributed throughout 
North American than any other turtle. They range from Nova Scotia 
to northeastern Mexico and west through North Dakota, Wyoming, 
Colorado, and New Mexico. 
Snappers mate underwater from late April to October, but peak 
breeding activity occurs during June. Nests are dug in sunny open 
areas in the moist soil of shorelines , banks, hillsides , fields , and mea-
dows. Although 25 eggs of 24-33 mm are usually deposited in each nest, 
clutches of 50-70 eggs have been found. 
Snapper turtles are omnivorous. They feed on small aquatic inverte-
brates, fishes, reptiles, birds, mammals, carrion, and large amounts of 
vegetation. They do not prey significantly on forage fish populations, 
nor do they compete significantly with game fishes for food. 
Although they can tolerate a surprising amount of cold, snapper 
turtles usually hibernate from October until May. Large numbers of 
turtles congregate in restricted areas of pond and stream bottoms where 
they hibernate underwater beneath a covering of mud or vegetable debris. 
Man is the only predator of adult snapper turtles. Eggs are dug up 
by skunks and racoons, and young are eaten by crows, hawks, various 
mammals, and even large fishes. 
The snapper turtle is very important commercially. Large numbers 
are caught for making soups and stews. Snapper turtles are also important 
ecologically because of their role as scavengers. 
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SPOT 
Leiostomus xanthurus 
Spot occur in the/ western Atlantic from Massachusetts Bay to the 
Bay of Campeche, Mexico. The chief fishery area for spot is between 
Chesapeake Bay and North Carolina. 
In the Chesapeake area, spot spawn offshore in moderately deep 
coastal waters during late fall and winter. Spawning success and stock 
abundance are irregular due to great variation in the survival of young. 
Because the spot has a short life span, year class strength is quickly 
reflected in total population size. 
Larvae are found inshore and offshore. They may be present at 
any depth, but occur more frequently at the bottom. Spot larvae utilize 
the brackish and fresh water areas of rivers as nursery grounds. They 
remain in the nursery areas through winter, and as growth proceeds 
distribution shifts from shore zones to shelf zones. 
Juveniles occur in waters of 6. 3 - 32. 5 C and salinities of O - 34. 2 
ppt. Young remain in the estuaries until fall and then migrate to sea. 
Some overwinter in deeper 'bay waters. 
Spot mature by the end of their second year or early in their third 
year. Adults are found inshore and offshore to at least 132 m. They 
are euryhaline and inhabit waters of 6 - 36. 7 C and salinities of O - 60 ppt 
over bottoms of sand and mud. Spot are benthic feeders and eat small 
crustaceans, annelids, mollusks, and debris. They seldom prey on other 
fish. Adult spot migrate offshore in the fall to spawn and to escape cold 
temperatures. 
Spot are of great commercial importance in Chesapeake Bay. They are 
sold fresh as pan fish and part of the catch is shipped to northern markets. 
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STRIPED BASS 
Morone saxatilis 
Striped bass range along the Atlantic coast and ascend rivers from 
the Gulf of St. Lawrence to Alabama. They have been introduced to the 
Pacific coast and range from Washington to Mexico. Landlocked popula-
tions of striped bass occur within its range. 
Striped bass are typically anadromous, except for landlocked popula-
tions. In the noTtheastern United States, Chesapeake Bay is one of the 
major spawning areas. Prespawning aggregations occur in the Bay during 
January, February, and March. Upriver spawning migrations follow in 
April and May. Spa,wning occurs from April through July in shallow parts 
of rivers having fresh, turbid water and moderate to rapid currents over 
bottoms of sand, and mud. Spawning also occurs in the upper tidal reaches 
of rivers near the fall line. In Virginia, spawning is most intense from 
April through June in the estuaries. Peak spawning activity occurs in 
water of 17. 8 - 20. 0 C, and spawning ceases during storms and following 
sudden drops in temperature. Spawning peaks are triggered by increases 
in water temperature and vary greatly from year to year. Females of com-
parable ripeness occur in groups and the larger fish spawn earliest. 
Spawning fish cease to feed. A female completes spawning within a few 
hours, spawns once a year, and casts all of her eggs at one time. 
Eggs are nonadhesive, buoyant, and highly variable in size. They 
are deposited near the surface but they drift with the currents and are 
found at various levels in the water column from surface to bottom in salin- · 
ities up to 12. 0 ppt. Best hatches occur in water of 19. 9 - 20. 5 C and 
maximum survival occurs in salinity near 1. 0 ppt. 
In the Chesapeake Bay region, striped bass larvae utilize the spawning 
areas as nursery grounds. Yolk-sac larvae are found at the bottom. When 
they are 1-2 days old the): are found near the surface, sometimes attached 
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to floating objects. By the third day, striped bass larvae exhibit continuous 
swimming ability and form schools in the water column. Two weeks after 
hatching, they begin to forage at the bottom. Larvae are found in fresh and 
brackish waters of 11 - 22 C and salinity up to 2 .1 ppt. Their optimum 
temperature is 6 - 19 C and they are found in greatest density in salini-
ties below 2. 0 ppt. Larvae move shoreward and remain in shore zones 
throughout their first summer. 
Juveniles school in the shallow water of rivers, bays, sheltered coves, 
streams, and freshwater ponds over bottoms of clean sand and over gravelly 
beaches. They are found in waters of 3-35 C, but prefer temperatures 
between 15 and 26 C and salinities below 12 ppt. Juveniles are most abun-
dant in areas with pronounced currents, and they are more concentrated 
over shoals than in deeper waters. By their second year there is definite 
movement of young striped bass downriver into the Bay. Juveniles that 
are in deep water in the lower estuaries during November and December 
overwinter there or in deep holes in the Bay. 
Female striped bass mature after their third year and have a minimum 
length at maturity of 432 mm. Males can mature at two years with a mini-
mum length of 17 4 mm. Schools of adults occur in all salinities and usually 
inhabit inshore waters that have currents and bottoms of rock, gravel, 
sand, muck, and detritus. In estuarine and marine environments they are 
found along sandy beaches, rocky shores, and shallow bays. Adults usually 
avoid temperatures higher than 18. 5 C. Striped bass overwinter locally 
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in bays, rivers, estuaries, and sometimes in the open sea. In the Chesapeake 
Bay, reduced feeding and movement continue through the winter. Striped 
bass are highly piscivorous and prey on bay anchovy, croaker, spot, men-
haden, crustaceans, and others. Some adults undertake extensive annual 
migrations moving northward to New England and Canada in April and May 
and returning between September and December. These movements involve 
fish two years old and older and include ten percent (or more) of the total 
bay population. 
Striped bass are of major commercial and recreational importance in 
' Virginia. They are popular food fish and most of the catch is sold fresh. 
NORTHERN PUFFER 
Sphoeroides maculatus 
Northern puffers occur along the Atlantic coast from Newfoundland 
to Florida. They are rare north of Cape Cod. 
Northern puffers are the only tetradontid that breeds locally. From 
May through August they spawn in marine and estuarine waters in salini-
ties down to 12 ppt. During the spawning season, puffers are abundant 
in the Chesapeake region near shore in shoal waters. Eggs are demersal 
and adhesive and may be broadcast or in clusters cemented to the sub-
strate by their gelatinous covering. At 19. 4 C, the incubation period 
lasts about 112 hours. Puffer larvae are positively phototrophic and move 
to the surface where they float. Larvae have been taken in Chesapeake 
Bay in water of 20.0 - 23.0 C and salinity of 12-21 ppt. 
Juveniles are semi-demersal and are commonly found near the shore-
line in water of 20. 4 - 29. 4 C and salinity of 11 - 32. 2 ppt over smooth 
bottoms. They are seldom found in the rivers. 
Both sexes of northern puffers mature after one year with minimum 
length ranging between 70-100 mm SL. Adults inhabit waters of 20. 4 -
29. 4 C that have salinities of 6. 7 - 34 ppt and are found nearshore along 
sandy beaches , around piers , and in estuaries, bays , and the open 
Atlantic Ocean over bottoms of sand, silt, and mud. Puffers are short 
lived. They are highly unresponsive at night and normally lie quiescent 
on the bottom. Due to their low level of responsiveness, massive puffer 
kills may occur during abnormal temperature drops at night. Northern 
puffers feed on crabs, shrimp, isopods, amphipods, small shellfish, 
annelids, and algae. Puffers move inshore during spring and winter 
offshore. The steady progression of puffer catches northward along 
the Atlantic coast during spring and southward during fall suggests that 
migration along the coast occurs annually. 
The northern puffer is of little commercial importance in Virginia, 
although in some years catches are high in certain areas. 
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WHITE PERCH 
Morone americana 
White perch inhabit Atlantic coastal areas from Nova Scotia to South 
Carolina. They have been introduced in freshwater lakes and ponds 
throughout New England ru:1d in Lake Erie and Lake Ontario. They are 
primarily a river fish in the Chesapeake region. 
Estuarine populations of white perch spawn in fresh or slightly 
brackish waters that have a gravel, sand, or clay bottom from late March 
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to early June. They spawn during daylight hours and possibly at dusk, 
with peak activity in water of 11-16 C and salinity below 4. 2 ppt. Spawning 
assemblies may include hundreds of ripe fish and often occur in tributaries 
and shallow coves. Eggs are released sporadically; ovulation continues for 
10-21 days. Eggs are small, demersal, and adhesive but are commonly 
pelagic in freeflowing streams. 
White perch utilize their spawning areas as nursery grounds. Larvae 
settle to the bottom but occasionally swim to the surface where they may 
adhere to floating debris. Larvae are found in quiet water zones and on 
current swept sand and gravel bars. After one year of growth, distribution 
shifts downstream. 
Juveniles are found along the shoreline of shallow sluggish waters that 
have a silt or mud bottom where they can forage and hide among aquatic 
vegetation. White perch feed mainly on insect larvae and crustaceans , al-
though fish are consumed in fair amounts. Larger young are distributed 
along beaches, and they move inshore to shoal and beach areas at night 
and during inclement weather. Juvenile white perch are most abundant in 
waters with salinity below 3 ppt. Schools of young remain in the estuaries 
during summer months. Between August and late November they migrate 
to brackish water and disperse. 
All male white perch are mature at 2 years and may be as small as 
72. 0 mm. Some females mature at 2 years, many at 3 years, and all by 4 
years. Schools of adult white perch are found in bays, estuaries, brackish 
ponds, along beach shorelines, and in freshwater lakes and ponds. They 
congregate around piers, timbers, and bridges, and among water lilies. 
Adults prefer water with salinity of 5-18 ppt but are also found in fresh-
water. Chesapeake populations of white perch are restricted to estuarine 
waters and seldom enter the sea. Estuarine populations move shoreward 
and upstream in the spring in large schools to the shore zone of tidal 
creeks or freshwater areas. They arrive in April and their movements 
throughout summer are local and random. Some move to deeper water 
after spawning. As temperature declines, white perch desert the shallows 
and overwinter in deep channels. They usually move inshore at night and 
during storms. 
White perch are of major commercial importance in Virginia. 
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Fishing Gear in Virginia 
----··· 
PURSE SEINE 
A purse seine is a long wall of webbing with corks along the upper 
edge and weights along the bottom. As menhaden and other schooling 
fishes are surrounded by the wall of mesh, the bottom is closed (pursed) 
by drawing a line through rings located along the bottom of the net. The 
support boats assist in retrieval as the main vessel comes alongside and 
pumps the catch into the hold. 
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,. HAUL SEINES 
Haul seines' are used along gradually sloping shores with smooth bottoms. 
The net is set from the shore by using a boat to pull the fence of mesh to 
form a large semicircle. To retrieve the ·catch, both ends of the net are 
drawn together and a winch is used to haul the net back to the beach where 
the catch is scooped out and into trucks. This gear requires extensive equip-
ment and machinery to use, but often lands thousands of pounds in one haul. 
I 
FISH POUND NETS 
Fish pound nets are one of the most effective gears ever developed. 
They are set in water 15-40 feet deep, with the leader running into shallower 
water. Fish moving perpendicular to the lead follow it to deeper water where 
they swim into the heart of the net. The catch is retrieved by raising the 
heart, which requires usually two boats and several men. The heart is lifted 
by hand. Fish pound nets require considerable investment of materials, ves-
sels, and manpower. The catch can include large quantities of several species. 
The size of fish retained is determined by the mesh size of the heart. 
CRAB POUND NET 
Crab pound nets are set on the bottom in shallow water ( 3-6 ft) 
very close to the shore. The fence of leader runs to the shore. Blue 
crabs moving along the shore intercept the leader and swim toward the 
heart (pound) where they pass through a constriction and are trapped. 
The net is usually made from stiff wire that is often plastic coated . 
......., .. 
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FYKE NETS 
Fyke nets resemble small submerged pound nets and are designed 
for use in rivers. This gear may be set with a leader to shallow water, 
but more commonly it is set offshore on the river bottom. Fyke nets 
are often baited (pound nets are not) and fish are led along converging 
wings of the net through a constriction and into the heart. Catfish and 
carp are the primary species captured. 
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GILL NETS 
All gill nets operate by entangling the fish in the fine mesh of the 
net. The mesh size determines the range of fish sizes that can be cap-
tured. Various setting methods are used depending on the species sought. 
Bait is never used. Gill nets are a low cost gear capable of use from small 
boats in Virginia. 
-
DRIFT GILL NETS 
Drift gill nets are usually quite deep (10-15 ft) and are set to float 
on the surface and drift with the current. They are used primarily in 
open water to capture species that inhabit the upper water column, such 
as shad. 
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ANCHOR GILL NETS 
Anchor gill nets are set on the bottom in water of any depth. They 
require end anchors and surface markers. After a few hours or more 
typically overnight, they are lifted, the fish removed, and then reset. 
Bottom fishes such as spot, croaker, and grey trout are the principal 
species captured by this gear. -
= 
STAKE GILL NETS 
When gill nets are suspended from a row of vertical poles they are 
called stake gill nets. The row of poles is placed perpendicular to the 
tidal flow along channel banks or other shoal areas. Anchors and buoys 
are not used with this gear. American shad and striped bass are the 
primary species captured. 
FISH POTS 
Fish pots are usually made from wire or thin wooden slats. The 
baited gear is left unattended, and fish that enter the funnel-shaped 
opening become trapped within the fish pot. The Virginia catfish fishery 
depends heavily on this' gear in the rivers. Fish pots are a low invest-
ment gear and several dozen can be tended by a single fisherman from a 
small boat. 
' 
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Crab pots are used to catch blue crabs. They are made from gal-
vanized chicken wire with conical entry ports on four sides. The pots 
are baited from the bottom with dead fish. To harvest the catch the pots 
are lifted to the surface and the crabs are dumped out the top opening. 
They are then re baited and thrown overboard. A single boat can tend up 
to a hundred crab pots in one day. 
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EEL POTS 
Eel pots are very similar to fish pots except the mesh is much smaller. 
They are set on the bottom in the rivers (primarily) and left baited over-
night. Eels enter the funnel and are trapped in the main chamber. 
CRAB DREDGE 
Crab dredges are similar to oyster dredges except for overall size 
and weight. The gear is used primarily to capture crabs hibernating in 
the bottom mud during winter. The weight and size of the gear require 
substantial deck equipment for retrieval. 
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OYSTER DREDGE 
/ 
/ 
Oyster dredges are a towed gear that operates by scraping the bottom. 
They are made from stout materials and can be 4-5 ft across. The dredge 
is retrieved mechanically and dumped on a culling table. Undersize oysters 
are returned to the water. 
CLAM RAKES 
A long handled rake with special tines slightly recurved. It is used 
like any other rake, but only in shallow water. For clams the tines are 
several inches long. The gear can be used for oysters, but seldom is 
because hand tongs are preferred. 
PATENT TONGS and HAND TONGS 
These tongs operate like a pair of scissors. The opened gear is 
lowered to the bottom and closed by counter pressure through the arms. 
Hand tongs are limited to shallow water (10-15 ft) but patent tongs can 
operate at great depths. Patent tongs are handled mechanically through 
the boat winches. Both types have tines of approximately 2-4 inches to 
penetrate the bottom and hold the organisms. They are used for clams 
and oysters only. 
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CRAB TROT LINES 
,, 
Crab trot lines are simply long, stiff cords with bait hooks spaced 
every several feet. The crabs attack the bait and hang on as the line is 
lifted. As the line passes over a side roller (on the boat) they let go, 
but are scooped up with a small hand net. This gear can be used from 
very small boats and requires a low investment. 
CATFISH TROT LINES 
c:.._<.!!,-
---: 
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Catfish trot lines are in widespread use throughout Virginia rivers 
for the capture of catfish and carp. Hooks with short leaders are attached 
to a long, stout line. The hooks are baited with catfish bait, and the line 
is generally set overnight with several jugs on each end. The fish swallow 
the bait and are retrieved in the morning. Catfish trot lines ar,e a low 
investment gear. 
. ~8~ 1 
OTTER TRAWLS 
Although otter trawls are only used outside Chesapeake Bay, they 
are shown here for completeness. The gear is towed along the bottom 
behind large vessels with substantial deck machinery. Trawls are a very 
efficient gear, used mainly for flounder, scup , sea bass , and several other 
species available in the Atlantic. They are not used in the river fisheries. 
BIBLIOGRAPHY 
( 
183 
BIBLIOGRAPHY 
Andrews, Jay. D., Dexter S. Haven, and Daniel B. Quayle. 1959. Fresh-
water kill of oysters (Crassostrea virginica) in James River, Virginia, 
1958. National Shellfish Association, Proceedings 49 (1958): p. 29-49. 
Andrews, Jay. D. 1970. The mollusc fisheries of Chesapeake Bay, (USA), 
p. 847-856. In Proceedings of the Symposium on Mollusca held at Cochin, 
Part III. Marine Biological Association of India. 
Anonymous. 1956. Notes on fishery resources. Virginia Fisheries Laboratory, 
Gloucester Point, Virginia. 55 p. 
Anonymous. 1973. Salt water sport fishing in Virginia. Department of 
Conservation and Economic Development, Richmond, Virginia. 36 p. 
Anonymous. 1973. Status of the international fisheries off the middle Atlantic 
coast. , National Marine Fisheries Service, Northeast Fisheries Center,, 
Laboratory Ref~rence No. 73-2. 123 p. 
Austin, H. M. 1978. Striped bass (Morone saxatilis) in Virginian waters. 
Mimeo Report for Atlantic States Marine Fishery Commission, VIMS, 
Gloucester Point, Virginia. 43 p. 
Bailey, Robert S. and Fred C. Biggs. 1968. Let's be oyster farmers. 
Virginia Institute of Marine Science, Gloucester Point, Virginia. 59 p. 
, Brehmer, Morris L. 1972. Biological and chemical study of Virginia's 
estuaries. Water Resources Research Center Bulletin No. 45, Virginia 
Polytechnic Institute. 69 p. 
Burrell, Victor G., Michael Castagna, and Robert K. Dias. 1972. A study 
of the commercial and recreational fisheries of the Eastern Shore of 
Virginia, Accomack and Northampton Counties; History review and 
recommendations for improvements. Special Report in Applied Marine 
Science and Ocean Engineering No. 20. Virginia Institute of Marine 
Science. 187 p. 
Carr, Archie. 1952. Handbook of turtles. Comstock Publishing Associates, 
Ithica, New York. 542 p. 
Choa, L. N. and J. A. Musick. 1977. Life history, feeding habits, and 
functional morphology of juvenile sciaenid fishes in the York River 
estuary, Virginia. Fisheries Bulletin 75 ( 4): 657-702. 
Conant, Roger. 1958. A field guide to reptiles and amphibians. Houghton 
Mifflin Company, Boston. 366 p. 
184 
Davis, J. , W. J. Hoagman, J. V. Merriner, R. A. St. Pierre, and W. L. 
Wilson. 1972. Biology and utilization of anadromous alosids. Annual 
Report, Anadromous Fish Act, Virginia AFC 7-2. 136 I?· 
Galtsoff, Paul Simon et al. 1947. Ecological and physiological studies of 
the effect of sulfate pulp mill wastes on oysters in the York River. 
U.S. Government Printing Office, Washington. 127 p. 
Hall, William R., Jr. 1978. The hard clam. College of Marine Studies, 
University of Delaware, Delaware Marine Advisory Services Publication 
No. 12. 16 p. 
Hardy, Jerry D., Jr. 1978.a Development of fishes of the l\fl.Jd-Atlantic 
Bight, Vol. II. Fish and Wildlife Service, U.S. Department of the 
Interior. 458 p. 
Hardy, Jerry D. , Jr. 
Bight, Vol. III. 
Interior. 394 p. 
1978. b Development of fishes of the Mid-Atlantic 
Fish and Wildlife Service, U.S. Department of the 
Hargis, William J. , Jr. 1962. Current knowledge on the hydrography and 
biology of the estuarine portion of James River. Special Report No. 3 
in Applied Marine Science and Ocean Engineering, Virginia Institute of 
Marine Science, Gloucester Point. 9 p. 
Hargis, William J., Jr. 1965. The 1963 Chesapeake Bay fish mortalities 
with notes on other 1963 Chesapeake Bay mortalities. (Notes on 1964 
fish kills are also included.) The Report of the Governor's Fish Kill 
Committee. 63 p., Addendum, Appendices A-B. 
Hargis, William J. , Jr. 1976. Virginia Institute of Marine Science 32nd 
Annual Report. Commonwealth of Virginia, Richmond. 33 p. 
Haven, Dexter S. 1957. Distribution, growth, and availability of juvenile 
croaker, Micropogon undulatus, in Virginia. Ecology 38 (1): 88-97. 
Haven, Dexter S., Joseph Loesch, and James Whitcomb. 1973. An investi-
gation into commercial aspects of the hard clam fishery and development 
of commercial gear for the harvest of molluscs. Virginia Institute of 
Marine Science, Gloucester Point. 85 p. 
Haven, Dexter S., William J. Hargis, Jr. 1973. 
Agnes on oyster setting in Virginia in 1972. 
Science , Gloucester Point. 4 p. 
Summary of the effects of 
Virginia Institute of Marine 
Haven, Dexter S. , Paul Kendall. 1974. Hard clam populations in the vicinity 
of the Hampton Roads Bridge-Tunnel (I-64). Virginia Instutute of Marine 
Science, Gloucester Point. 14 p. 
185 
Haven, Dexter S., William J. Hargis, Jr., and Paul C. Kendall. 1978. 
The oyster industry of Virginia: Its status, problems, and promise. 
Virginia Institute of Marine Science, Gloucester Point, Virginia, 
Special Report No. 168. 149 p. 
Hewatt, Willis G. and Jay D. Andrews. l 964~ Oyster mortality studies 
in Virginia. IV. MSX in James River Public Seed Beds. National 
Shellfish Association, Proceddings 53 (1962): 65-84. 
Hildebrand, Samuel F. and William C. Schroeder. 1928. Fishes of Chesa-
peake Bay. United States Bureau of Fisheries Bulletin XLIII, Part 1: 
1-366. 
Hoagman, W. J. , J. V. Merriner, R. St. Pierre, and W. L. Wilson. 197 3. 
Biology and management of river herring and shad in Virginia. Com-
pletion Report 1970-197 3. National Marine Fisheries Service Project 
No. AFC 7-1 to 7-3. 212 p. 
Hoagman, W. J. and W. L. Wilson. 1974. HurricaneAgnes' effects on adult 
fishes in lower Chesapeake Bay's major tributaries. Chesapeake Research 
Consortium Report No. 34. Effect of Tropical Storm Agnes on the Chesa-
peake Bay Estuarine System. J. Davis, editor. p. 144-160. 
Hsieh, Bernard B. 1979. The variation and prediction of water temperature 
for the York River at Gloucester Point, Virginia. Unpublished M. S. 
thesis, College of William and Mary, Virginia. 180 p. 
Johnson, G. David. 1978. Development of fishes of the Mid-Atlantic Bight, 
Vol. IV. Fish and Wildlife Service, U. S. Department of the Interior. 
314 p. 
-Jones, Phillip W. , F. Douglas Martin, and Jerry D. Hardy, Jr. 1978. 
Development of fishes of the Mid-Atlantic Bight, Vol. I. Fish and 
Wildlife Service, U. S. Department of the Interior. 366 p. 
Joseph, Edwin B. 
Atlantic coast. 
1972. The status of the sciaenid stocks of the middle 
Chesapeake Science 13 (2): 87-100. 
I 
Koo, Ted S. 1970. The striped bass fishery in the Atlantic states. in 
Chesapeake Science, Vol. II, No. 2, p. 73-93. 
Kriete, William H. and Walter J. Hoagman. 197 4. Recent information and 
statistics of fish fauna in the lower James and York rivers, Virginia. 
Unpublished manuscript, Virginia Institute of Marine Science. 47 p. 
Lane, J. Perry. 1978. Eels and their utilization. Marine Fisheries Report , 
Paper 1303 from Marine Fisheries Review, Volume 40, No. 4. 20 p. 
Lanier, James A. 1971. Catfish management in the James River, Virginia. 
Unpublished M.A. thesis, College of William and Mary, Virginia. 27 p. 
186 
Lippson, Alice J. and R. Lynn Moran. 1974. Manual for identification of 
early developmental stages of fishes of the Potomac River estuary. 
Environmental Technology Center, Martin Marietta Corporation, Baltimore, 
Maryland. 282 p. 
Loesch, Joseph G. and William H. Kriete, Jr. 1976. Biology and management 
of river herring and shad in Virginia. Completion Report 1974-1976. 
National Marine Fisheries Service Project No. AFC 8-1 to 8-3. 226 p. 
Loosanoff, Victor L. 1965. The American or Eastern oyster. United States 
Department of the Interior, Fish and Wildlife Circular 205. 36 p. 
Lund, W. A., Jr. 1961. A racial investigation of the bluefish, Pomatomus 
saltatrix (Linnaeus) of the Atlantic coast of North America. Boletin 
del Instituto Oceanografico, Venzuela 1 (1): 73-129. 
Lyczkowski, Joanne Margaret. 1971. Age and growth of the Northern puffer, 
Sphoeroides maculatus (Bloch and Schneider). Unpublished M.S. thesis, 
College of William and Mary, Virginia. 25 p. 
Mansueti, Alice J. and Jerry D. Hardy, Jr. 1967. Development of fishes of 
the Chesapeake Bay region - Part 1. University of Maryland. 202 p. 
Markle, Douglas F. 1976. The seasonality of availability and movements of 
fishes in the channel of the York River, Virginia. in Chesapeake Science, 
Vol. 17, No. 1, p. 50-55. 
Martin, F. Douglas and George E. Drewry. 1978. Development of fishes of 
the Mid-Atlantic Bight, Volume VI. Fish and Wildlife Service, U.S. 
Department of the Interior. 416 p. 
Massmann, William H. , Ernest C. Ladd, and Henry N. Mccutcheon. 1954. 
Postlarvae and young of the menhaden (Brevoortia tyrannus) in brackish 
and fresh waters of Virginia. Copeia (1954), No. 1: 19-23. 
Massmann, William H., James P. Whitcomb, and Anthony L. Pacheco. 1958. 
Distribution and abundance of gray weakfish in the York River system, 
Virginia. North American Conference, Transaction 23: 361-369. 
Massmann, William H. and Anthony L. Pacheco. 1960. Disappearance of 
young Atlantic croakers from the York River, Virginia. American 
Fisheries Society, Transaction 89 (2): 154-159. 
Massmann, W. H. 1962. Water temperatures, salinities, and fishes collected 
during trawl surveys of Chesapeake Bay and York and Pamunkey rivers, 
1956-1959. Virginia Institute of Marine Science, Gloucester Point, Virginia. 
Special Scientific Report No. 27. 51 p. 
Massmann, William H., John J. Norcross, and Edwin B. Joseph. 1962. 
menhaden larvae in Virginia coastal waters. Chesapeake Science. 
42-45. 
Atlantic 
3 (1): 
McErlean, Andrew J., Susan G. O'Connor, Joseph A. Mihursky, and 
Charles I. Gibson. 1973. Abundance, diversity and seasonal pat-
terns of estuarine fish populations. Estuarine and Coa$tal Marine 
Science (1973) I, p. 19-36. 
187 
McHugh, J. L. 1967. Estuarine nekton. pages 581-620 in G. H. Lauff, 
editor. Estuaries. American Association for the Advancement of 
Science, Washington, D. C. 
Mc Hugh, J. L. 1977. Limiting factors affecting commercial fisheries in 
the middle Atlantic estuarine area from Estuarine Pollution Control 
and Assessment. Proceedings of a. Conference. Volume I. U.S. 
Environmental Protection Agency, Washington, D.C.: 149-169. 
M~rriner, J. V. 197 3. Assessment of the weakfish resource. A suggested 
management plan and aspects of life history in North Carolina. North 
Carolina State University, Raleigh, North Carolina. Department of 
Zoology. 201 p. 
Miller, Robert Rush. 1960. Systematics and biology of the gizzard shad 
(Dorosoma cepedianum) and related fishes. Department of the Interior, 
U.S. Fish and Wildlife Serviqe, Washington, D. C. 20 p. 
' Norcross, J. J. , S. L. Richardson, W. H. Massmann, and E. B. Joseph. 
1974. Development of young bluefish (Pomatomus saltatrix) and dis-
tribution of eggs and young in Virginian coastal waters. Transactions 
of the American Fisheries Society 103 ( 3): 477-497. 
Olla, B. L. and W. M. Marchioni. 1968. Rhythmic movements of cones in 
the retina of bluefish, Pomatomus saltatrix, held. in constant darkness. 
Biological Bulletin 135: 530-536. 
Olla, B. L. and A. L. Studholme. 1971. The effect of temperature on the 
activity of bluefish, Poma tom us saltatrix L. Biological Bulletin 141: 
337-349. 
Olla, B. L. and A. L. Studholme. 1972. Daily and seasonal rhythms of 
activity in the bluefish, Pomatomus saltatrix. in H. E. Winn and 
B. L Olla, Editors, Behavior of Marine Animals: Recent Advances, 
Volume 2, Chapter 8: 303-326. Plenum Publishing Corporation, 
New York. 
Pacheco, A. L. 1962.a Age and growth of spot in lower Chesapeake Bay, 
with notes on distribution and abundance of juveniles in the York River 
system. Chesapeake Science 3 (1): 18-28. 
Pacheco, A. L. 1962. b Movements of spot, Leiostomus xanthurus, in the 
lower Chesapeake Bay. Chesapeake Science. 3 ( 4) : 256- 257. 
188 
Pope, Clifford H. 1946. Turtles of the United States and Canada. Alfred 
A. Knopf, Inc., New York. 343 p. 
Powles, H. and B. W. Stender. 1978. Taxanomic data on the early life 
history stages of Sciaenidae of the South Atlantic Bight of the United 
States. South Carolina Marine Research Center, Technical Report 31. 
63 p. 
Preston, Eric M. 1965. Distribution of fish in the James River, Virginia, 
with emphasis on members of the genus Alosa. Unpublished manuscript, 
Virginia Institute of Marine Science. 3 9 p. 
Provenzano, A. J. 1978. Notes on eel culture. Unpublished manuscript, 
46 p. Old Dominion University, Norfolk, Virginia. 
St. Pierre, Richard Alan. 1972. Age, growth, and mortality of the white 
perch, Marone americana (Gmelin), in the James and York rivers, Virginia. 
Unpublished M. S. thesis, University of Virginia. 27 p. 
St. Pierre, R. A. and W. J. Hoagman. 1975. Drastic reduction of the white 
perch, Marone americana, population in the James River, Virginia. Chesa-
peake Science 16 (3): 192-197. 
Truitt, R. V. 1945. The oyster. Department of Research and Education, 
Solomons Island, Maryland. Educational Series No. 7. 12 p. 
Van Engel, Willard A. 1958. The blue crab and its fishery in Chesapeake 
Bay. U.S. Fisheries and Wildlife Service , Commercial Fisheries Review 
2 0 ( 6) : 6-1 7 • 
Van Engel, Willard A. and Frank J. Wojcik. 
Chesapeake Bay blue crab~ 1880-1960. 
Institute of Marine Science. 39 p. 
1965. Catch and value of the 
Unpublished manuscript, Virginia 
Van Engel, Willard A. and Edwin B. Joseph. 1968. Characterization of 
coastal and estuarine fish nursery grounds as natural communities. 
United States Department of the Interior, Fish and Wildlife Service, 
Bureau of Commercial Fisheries. 152 p. 
Van Engel, W. A., D. G. Cargo, and F. J. Wojcik. 1973. The edible blue 
crab. . . abundant crustacean. Marine Resources of the Atlantic Coast 
Leaflet Number 17, Atlantic States Marine Fisheries Commission, 1717 
Massachusetts Avenue, N .W., Washington, D.C. 20036. 8 p. 
Virginia State Water Control Board. 1974. James River Fish Kills in 1973. 
Division of Ecological Studies, Richmond, Virginia. Mimeo Report, 61 p. 
189 
Walburg, Charles H. and James E. Sykes. 1957. Shad fishery of Chesa-
peake Bay with special emphasis on the fishery of Virginia. U.S. 
Fish and Wildlife Service, Washington, D. C. 26 p. 
Walburg, Charles H. and Paul R. Nichols. 1967. Biology and management 
of the American shad and status of the fisheries, Atlantic coast of the 
United States. U. S. Fish and Wildlife Service, Special Science Report -
Fish No. 550, Washington, D.C. p. 101-105. 
Welsh, W. W. and C. M. Breder, Jr. 1922. A contribution to the life 
history of the puffer, Sphoeroides maculatus (Schneider). Pages 261-
276 in Zoologica, Volume II. New- York Zoological Society, New York. 
Wenner, Charles A. and John A. Musick. 1975. Food habits and seasonal 
abundance of the American eel, Anguilla rostrata, from the lower 
Chesapeake Bay. Chesapeake Science. 16 (1): 62-66. 
Wheatley, John J. 1959. The Economic implications of the York River oyster 
industry. Bureau of Population and Economi.c Research, University of 
Virginia, Charlottesville, 119 p. 
White, J. C. , Jr., J. T. Baranowski, C. J. Bateman, I. W. Mason, R. A. 
Hammond, P. S., Wingard, B. J. Peters, M. L. Brehmer, and J. D. 
Ristroph.. 1972. Young littoral fishes of the oligohaline zone, James 
River, Virginia, 1970-1972. Surry Nuclear Power Station Preoperational 
Studies. Virginia Electric and Power Company, Richmond, Virginia. 19 p. 
Wilk, Stuart J. 1977. Biological and fisheries data on bluefish, Pomatomus 
saltatrix (Linnaeus). Sandy Hook Laboratory, National Marine Fisheries 
Service, Technica~ Series Report No. 11. 56 p. 
Yonge, C. M. 1960. Oysters. Collin, St. James Place, London. 209 p. 
Young, Robert Harrison. 195 3. An investigation of the inshore population 
of the spot with particular reference to seasonal growth and size distri-
bution in Chesapeake Bay. Unpublished M. S. thesis, University of 
Maryland. p. 33-34. 
Key References for the Life History Section 
Anonymous. 1956. Notes on fishery resources. Virginia Fisheries 
Laboratory, Gloucester Point, Virginia. 55 p. 
Anonymous. 1973. Salt water sport fishing in Virginia. Department 
of Conservation and Economic Development, Richmond, Virginia. 
36 p. 
Carr, Archie. 1952. Handbook of turtles. Comstock Publishing 
Associates, Ithica, New York. 542 p. 
Choa, L. N. and J. A. Musick. 1977. Life history, feeding habits, 
and functional morphology .of juvenile sciaenic fishes in the York 
River estuary, Virginia. Fisheries Bulletin 75 ( 4): 657-702. 
Conant , Roger. 195 8. A field guide to reptiles and amphibians. 
Houghton Mifflin Company, Boston. 366 p. 
Haven, Dexter S., William J. Hargis, Jr., and Paul C. Kendall. 1978. 
190 
The oyster industry of Virginia: It's status, problems, and promise. 
Virginia Institute of Marine Science, Gloucester Point, Virginia. 
Special Report No. 168. 149 p. 
Hildebrandt, Samuel F. and William C. Schroeder. 1928. Fishes of 
Chesapeake Bay. United States Bureau of Fisheries Bulletin XLIII, 
Part 1: 1-366. 
Hoagman, W. J., J. V. Merriner, R. St. Pierre, and W. L. Wilson. 1973. 
Biology and management of river herring and shad in Virginia. 
Completion Report 1970-1973. National Marine Fisheries Service 
Project No. AFC 7-1 to 7-3. 212 p. 
Kriete, William H. and Walter J. Hoagman. 197 4. Recent information 
and statistics of fish fauna in the lower James and York rivers, 
Virginia. Unpublished manuscript, Virginia Institute of Marine 
Science. 47 p. 
Lane, J. Perry. 1978. Eels and their utilization. Marine Fisheries 
Report, Paper 1303 from 1\/larine Fisheries Review, Volume 40, No. 4. 
20 p. 
Loesch, Joseph G. and William H. Kriete, Jr. 1976. Biology and manage-
ment of river herring and shad in Virginia. Completion Report 1974-
1976. National Marine Fisheries Service Project No. AFC 8-1 to 8-3. 
226 p. 
Loosanoff, Victor L. 1965. The American or Eastern oyster. United 
States Department of the Interiof, Fish and Wildlife Circular. 205. 
36 p. 
Lund, W. A., Jr. 1961. A racial investigation of the bluefish 
Pomatomus saltatrix (Linnaeus) , of the Atlantic coast of North 
America. Boletin del Instituto Oceanografico, Venezuela 1 (1): 
73-129. 
191 
Lyczkowski, Joanne Margaret. 1971. Age and growth of the Northern 
puffer, Sphoeroides maculatus (Bloch and Schneider). Unpublished 
M.S. thesis, The College of William -and Mary, Virginia. 25 p. 
Mansueti, Alice J. and Jerry D. Hardy, Jr. 1967. 
fishes of the Chesapeake Bay region - Part 1. 
Maryland. 202 p. 
Development of 
University of 
McHugh, J. L. 1967. Estuarine nekton .. pages 581-620 in G. H. Lauff, 
Editor, Estuaries. American Association for the Advancement of 
Science, Washington, D. C. 
McHugh, J. L. 1977. Limiting factors affecting commercial fisheries 
in the middle Atlantic estuarine area from Estuarine Pollution 
Control and Assessment. Proceedingsma Conference. Volume 1. 
U.S. Environmental Protection Agency, Washington, D.C.: 149-169. 
Miller, Robert Rush. 1960. Systematics and biology of the gizzard shad 
(Dorosoma cepedianum) and related fishes. Washington, U.S. Fisheries 
and Wildlife Service. 371-392 p . 
Norcross, J. J., S. L. Richardson, W. H. Massman, and E. B. Joseph. 
1974. Development of young bluefish (Pomatomus saltatrix) and 
distribution of eggs and young in Virginian coastal waters. Trans-
actions of the American Fisheries Society 103 ( 3): 477-497. 
Olla, B . L. and A. L. Studholme. 1971. The effect of temperature on 
the activity of bluefish, Pomatomus saltatrix L. Biological Bulletin 
141: 337-349. 
/ 
Pacheco, A. L. 1962. Age and growth of spot in lower Chesapeake Bay, 
with notes on distribution and abundance of juveniles in the York 
River system. Chesapeake Science. 3 (1): 18-28. 
Pope, Clifford H. 1946. Turtles of the United States and Canada. 
Alfred A. Knopf, Inc., New York. 343 p. 
Powles, H. and B. W. Stender. 1978. Taxonomic data on the early life 
history stages of Sciaenidae of the South Atlantic Bight of the United 
States. South Carolina Marine Research Center, Technical Report 31. 
63 p. 
Preston, Eric M. 1965. Distribution of fish in the James River, 
Virginia, with emphasis on members of the genus Alosa. 
Unpublished manuscript, Virginia Institute of Marine S~ience. 
39 p. 
Provenzano, A. J. 1978. Notes on eel culture. 1978. Unpublished 
manuscript, Old Dominion University, Norfolk, Virginia. 46 p. 
192 
Van Engel, Willard A. 1958. The blue crab and its fishery in Chesa-
peake Bay. U.S. Fisheries and Wildlife Service, Commercial Fisheries 
Review 2 0 ( 6) : 6-1 7. 
Van Engel, W. A. and Edwin B. Joseph. 1968. Characterization of 
coastal and estuarine fish nursery grounds as natural communities-. 
United States Department of the Interior, Fish and Wildlife Service, 
Bureau of Commercial Fisheries. 152 p. 
Van Engel, W. A., D. G. Cargo, and F. J. Wojick. 1973. The edible 
blue crab ... abundant crustacean. Marine Resources of the Atlantic 
Coast Leaflet Number 17, Atlantic States Marine Fisheries Commission, 
1717 Massachusetts Avenue, N. W. , Washington, D. C. 20036. 8 p. 
Welsh, W. W. and C. M. Breder, Jr. 1922. A contribution to the life 
history of the puffer, Spheroides maculatus (Schneider). Pages 
261-276 in Zoologica, Volume II. New York Zoological Society, New 
York. 
White, J.C., Jr., J. T. Baranowski, C. J. Bateman, I. W. Mason, 
R. A. Hammond, P. S. Wingard, B. J. Peters, M. L. Brehmer,' and 
J. D. Ristroph. 1972. Young littoral fishes of the oligohaline zone. 
James River, Virginia, 1970-1972. Surry Nuclear Power Station 
Preoperational Studies. Virginia Electric and Power Company, Richmond, 
Virginia. 19 p . 
Wilk, Stuart J. 1977. Biological and fisheries data on bluefish, Pomatomus 
saltatrix (Linneus). Sandy Hook Laboratory, National Marine Fisheries 
Service, Technical Series Report No. 11. 56 p. 
Yonge, C. M. 1960. Oysters. Collins, St. James Place, London. 209 p. 
